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SIR DAVID BREWSTER. 

{See the FrenHspiece,) 

Sir DA.yiD Brbwster is a nativeof Jedburgh, in Roxburghshire; where 
he was born Dec. II, 1781. He was educated for the Church of Scotland, of 
which he became a licentiate ; and in ISOOjhe received the honorary degree 
of M. A firom the University of Edinburgh. While studying here, Mr. Brewster 
enjoyed the friendship of Kobison, who then filled the Chair of Natural Phi- 
losophy ; Playfair, of Mathematics ; and Dugald Stewart that of Moral Philo- 
sophy. 

In 1808, Mr. Brewster undertook the editorship of the Edinburgh Encydo- 
ptedia, which was only finished in 1830. In 1807, he received the honorary 
degree of LL.D. from the University of Aberdeen ; and in 1808, was elected a 
FeUow oi the Royal Society of Edinburgh. 

Between 1801 and 1812, Dr. Brewster devoted his attention greatly to the 
study of Optics ; and the results were published in a *' Treatise on New Phi- 
losophical Instruments," in 1813. 

In 1811, while writing the article " Burning Instruments" for the Edin^ 
kwgh EneyclopadiOj ** he was led (from the i>roposal of Biiffon for construct- 
ing a lens of ^p*eat diameter, out of a single piece of glass, by cutting out the 
central parts m successive ridges, like steps of a 6tair<-a proposal, he justly 
observes, practically inipossibie), to suggest the construction of a lens out of 
gonet of glass, each of wnich might be bMlt up of several circular segments, 
and thus form an apparatus for the illumination of light-houses, of unequalled 
power. This beautiful invention was afterwards more fully developed by him 
u the ' Edinburgh Transactions.* "* 

In 1815, Dr. Brewster received the Copley Medal of the Royal Society for 
one of his discoveries in optical science ; and soon after was admitted a Fel- 
low of that body. In 1816, the Institute of France adjudged to him half of 
the physical prize of 3000 francs, awarded for two of the most important dis- 
coveries made in Europe, in any branch of science, during the two preceding 
years ; and in 1819, Dr. Brewster received from the Royal Society the Rum- 
ford Gold and Silver Medals, for his discoveries on the Polarization of Lirht. 
In 1816, Dr. Brewster invented the Kaleidoscope, the patent-right of which 
was evaded, so that the inventor gained little beyond fame ; though the large 
sale of the instrument must have produced considerable profit. 

In 1819, Dr. Brewster, in conjunction with Professor Jameson, established 
fhe ** Edinburgh Philosophical Journal ;" and subsequently. Dr. brewster 
commenced the " Edinburgh Journal of Science," of which sixteen volunies 
appeared. To both works we have been much indebted for aid, in our 
Arcana of Science and Year-book of Facte, 

In 1825, the Institute of Frauce elected Dr. Brewster a Corresponding Mem- 
ber; and he has received the same honour from the Royal Academies of 
Russia, Prussia, Sweden, and Denmark. 

In lasi, Dr. Brewster proposed the meeting at York, which led to the esta- 
blishment of " The British Association for the Advancement of Science :" to 
this event the noble President, the Marquis of Northampton, gracefully re- 
ferred at the Meeting of the British Association, held at Swansea, in 1848. 

In 1831, Dr. Brewster received the Decoration oi the Hanoverian Guelphic 
Order : and in the following year, the honour of Knighthood from King 
William IV. 

Sir David Brewster has edited and written various works, besides contri- 
buting largely to the ** Edinburgh Review," the ** Transactions of the British 
Association," and other scientific societies ; and the '* North British Review." 
Among his more popular works are a Treatise on the Kaleidoscope ; an ori- 
ginal Treatise on Optics for the ''Cabinet Cyclopsedia;" and Letters on Na- 
tund Magic, and a Life of Sir Isaac Newton, for the ** Family Library." The 
latter work has been translated into German. Sir David Brewster is likewise 
one of the Editors of the " London and Edinburgh Philosoj^hical Magazine." 
We are compelled by want of space to omit an enumeration of high official 
positions which Sir David Brewster has filled, and now occupies. The follow- 
ing gratifying intelligence of an additional honorary distinction conferred 
upon the distinguish^ philosopher appeared in La Preeee .—-** At the sitting 
of the Academy of Sciences (at Paris), on the 2d of Jamuix^, €k\T V^vtSs&.^%.% 

* Memoir by Dr. Cooke Taylor in " Fisher'a NaUoiia\1?ot\t«&^i»SftYi :"» 
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elected one of the dsrht Foreign Associate Members of the National Institute 
of France, vacant by the death of the celebrated cheniist, M. Berzelius. This 
honour, coveted by the most illustrioos philosophers of Europe and of the 
whole worldf is conferred by the Academy only after a rigorous examination 
of the scientific claims of the candidates, who are proposed to the Institute 
by a commission of five members, of wmch M. Arago was on this, as on for- 
mer occasions, the reporter. The friends of the oih^ candidates withdrew 
their pretensions, in order to allow justice to be done to the merits of the 
illustrious Scotch philosopher. The eight Associate Members of the Institute 
are generally regarded as the eight ^atest ctf{06H^^« in the learned world. 
We shall not mention the other candidates who were put upon the list, and 
are reserved for a future nomination. We shsill soon give a detailed account 
in this journal of the discoveries of Sir David Brewster, who, fh)m the kaleido- 
scope to the law of the angle of i^larisation, the physical laws of metallic 
reflection, and the optical properties of crystals, is the author of an immense 
number of facts and practical applications in every branch of optics." 

%* Our acknowledgments are due to the courtesy of Messrs. Henneman 
and Malone, of Regent Sta-eet, Photo^phers to Her Majesty, for the loan of 
a beautifully executed Talbotype of Sir David Brewster, whence the accompa- 
nying Portrait has been engraved. 
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THS GREAT TUBULAB BRIDGES ON THE CHESTER AND HOLYHEAD 

RAILWAY. 
(See Vignette*) 

The final operation of lowering the second Tube Bridge at Conway, 
for the return line to London, on the Chester and Holyhead RaQway, and 
the placing of it on its permanent bed, has been accomplished. The stu- 
pendous mass of 1,300 tons was suspended on chains for a period of ten 
days, during which time the engineers and pilots were engaged in ad- 
justing the bed-plates, rollers, and masonry. The tube was likewise 
lengthened 6 feet at each end : this additional length alone weighing up- 
wards of 60 tons. Under the direction of Mr. R. Stephenson, Captain 
Gkrton, and Mr. Edwin Clarke, the whole Bridge, with its permanent 
way for the passage of the trains, complete and ready for use, was then 
gradually lowered, by means of the hydraulic presses which raised it, on 
to a bed of red and white lead, spread over the creosoted timber, which 
equalized the weight on the cast iron bed-plates and rollers, to allow for 
the varying temperature. The tube is now in use for the transit of trains. 
The operation of floating and raising the tubes, and state of the works in 
March las^, will be found effectively represented in the Illustrated London 
News, No. 307. 

" The Britannia" bridge, upon the same principle as that at Conway, 
but upon a much grander scale, is rapidly advancing towards completion. 

We have, in previous Year-books, described tlus vast work ; and in 
No. 353 of the Illustrated London News will be found a series of en- 
gravings, showing the state of the works at the dose of 1848, accom- 
panied by descriptive details ; the whole derived from Mr. Edwin Clarke 
and other professional sources. We have engraved the bridge complete, in the 
title-page of the present volume ; and quote a few of the above details : — 

The pile of masonry on the Anglesey side of the Straits is completed : it is 
143 feet 6 inches hi^h ; and, from the front to the end of the wmg walls, is 
173 feet. These wmg walls terminate in pedestals, on which repose two co- 
lossal lions, of Egyptian character. 

The second pile of masonry is the Anglesey Pier. This pier is at present 
abont 157 feet nigh ; the level of the bottom of the tubes bemg 124 feet above 
low water. The dimensions of the pier are 65 feet vnde, by ^2 feet long. The 
total height, when completed, will be 196 feet. 

In the middle of the Menai Straits stands the Britannia Rock (from which 
the bridge takes its name), and on this rock the Britannia Pier is founded.-, 
now built to the height of 131 feet above low-water maxk, ot *l ^^c^t «X»ss^>iXv<^ 
bottom of the tubes. It is equally distant from the AngVe&e:^ «cA.Cwt«rswv 
Prflrsr, being 460 feet in the clear from each, andwiUa\M.X»iit\3kftlo\a «eA&«l 
tte four loDg tubes which spaa the distmice ftom shore to €hoT«. 
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feeding-galleiy into the hands of the "taker off" who draws it down and 
lays it on a table before him. 

It now only remains to explain how an even and clear impression le 
obtained from a segmental snrf^ of type. The printing or mipressiaik 
cylinders are 40 inches in circumference, and each cylinder always touches 
the type at the same corresponding points^ the surfaces moving with equil 
velocity. The blanket or doth round the printing cylinders is undeilajl 
or packed out with slips of paper; and by this simple meansi and the ve, 
of a type cylinder of krge diameter, an impression is obtained, to am 
the woiiis of the patent, " not discernible from that given by a flat fonft 
of type." The rate at which this machine has hitherto been workfd it 
about 1,000 revolutions per hour, or 8,000 impressions. This ratewiU 
be gradually increased until it is ascertained how far it may be urged wiihoot 
iigury to the impressions, and danger to the delicate and oomplJBated 
fabric. The horizontal machines, with four' cylinders, have been driven 
up to 6,000 ; and it is probable that this machine with eight cylnden 
will be ultimately worked t9 12,000 copies an hour. — Abridged fnm ik§ 
7i»w», Dec. 29,1848. 

OAS-LIOHTINO. 

Bb. Andbew Fype has communicated to the Boyal Scottish Sodaif : 
of Arts, a valuable paper " On the Comparative Value of differeift kinds 
of Coal fbr the purpose of Illuminaiiou ; and on the methods not lithyto 
practised for ascertaining the Value of the (rases they afford." Thd 
paper is quoted in Nos. 89 and 90 of Jameaon't Journal; we hive onlj , 
space for the Doctor's repetition of the trials made by him with hd viev 
of ascertaining the light for equal consumpts of gases by different- 
burners, publidied in 1842 ; the accuracy of which has been caled into 
question. 

The following are the average results : 



Burners. 



Jet— flame 5 inches 

Small Fishtail 

Large Fishtail 

Small Batwing . . . . 
Large Batwing .... 
Argand, 40 holes .. 



Consumpt 
in 60 


Light by 
Fuune. 


Ligkt for 
eqiiA con- 


Minutes. 




sunpts. 


Ifoot. 


1*00 


100 


1*98 


2*8 


145 


2-60 


4-00 


153 


8-00 


4*40 


146 


4*60 


8*40 


197 


4*50 


7*84 


lf4 



In the paper published in 1842, it was stated that the most profitable ■ 
way of consuming gas is by the Argand, properly constructed ; in other 
words, that fur equal consumpts, the greatest amount of light is given bf 
the Argand; next, by the batwing; then by the fishtail ; and, lastly, by 
the jet, which is the least economical; and, consequently, lightinghy 
gas, is comparatively, for equal amount of light, by far most expensive to 
those having recourse to this mode of burning it, such as to those ?e^ 
gnirmg smSl Quaotities. The light, as then stated, was in the ratio of 
J^^, 140, 160, 180, In the trials now recorded, tbA xeBQ\ib& doTL<(^\.iik 
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afl eorreapond with these. With the smtill fishtail and the Argand thej 
do so very nearly ; the bnmers nsed having been the same as formerly. 
Hie others, snch as the large fishtail, not formerly tried, is more econo- 
mieal than the small fishtail; the small batwing, also not formerly tried, 
is not more economical than the small fishtail, and much less so than the 
Itatgd fishtail. The large batwing, the largest Dr. Fyfe has ever seen, is 
eoBally economical with the A.rgand; bat is very liable to smoke. 
llie general results of these trials may, howeverj be said to correspond 
with those previously given, proving the accuracy of my former state- 
meat, that the jet is the worst kind of burner, giving least light for the 
sttne oonsumpt : next come the fishtails, generally speaking ; then the 
hatwiBgs of medium size ; and, lastly, the Argand. 

SATISON AND STMINGTON's PATENT DESICCATING PROCESS. 

This valuable process for Drying Gkx)ds in every description of manu- 
fiutni^ was patented a few years since ; and has been applied to fifteen 
bnmches of trade, from the seasoning of the hardest woods to drying 
paper and fabrics of the most delicate construction, yams, silks , in cloth 
ol^hing and dyeing, purifying and seasoning brewers' and distillers' 
casks, roasting coffee, cocoa, and other seeds and vegetable productions, 
calieo and })aper printing, public baths and washhonses, japanning, prepa- 
ratiOB of India-rubber and gutta percha, wheat, barley, oats, and other 
cam ; and, in fact, in every other manufacturing process where a thorough 
and cleanly drying process is absolutely necessary. In its construction 
and operati(m, it is simple and certain ; a temperature may be obtained at 
once oontinuous and controllable, as compared with any of the old 
methods, such as fines, hot plates, steam and hot water pipes, cockles, 
&c. ; the economy of time is enormous, while there is a saving of fud of 
from fifty to seventy per cent. Its extreme cleanliness also, and the pore 
and healthy atmosphere which the people employed breathe while at their 
duties, render this process a desideratum wherever artificial drying is 
necessary. 

The patentees have received for the invention, the first Large Gk>ld 
Medal of the Society of Arts ; and an interesting paper on the subject, by 
Mtw F. Whishaw, C.E., has been reprinted from the Society's Transactions, 

'Qie application of the process in connexion with the sanitary measures 
of the day may prove important. For drying the garments of the poor, 
at the public baths and washhouses, it is^admirably adapted. It not only 
dries quickly, but thoroughly purifies and takes away those odours which 
hang about clothes long worn. The first of these patents was taken out 
about four years ago ; but, in consequence of some improvements, and 
Tarioos new applications of the process being discovered, a new one was 
obtaiiied in November, 1847. 

The more recent applications of the process are to Calico Printing, and 
to Padding Stoves ; for drying oats and madder, and sand moulds for 
foimdries ; and for biscuit-baking, and the drying of potatoes for ships' 
stores. 

To the eahcO'prJDter, the advantages of theproceaa ax^^^x^ ^5c^i^% ^^<» 
miepaideat of die saving of fuel, there ia a certainty vnii cois^x^^s^^^^ 
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in the operation which is highlj nsefoL By a tri^ vahre at the baek of 
each printing-machine, the workmen can a^jnst it so as to let less or 
more of the heated currents into the drying chamhers, as may be best 
suited to the quantity of colour, or as the texture may require. By thit 
means, all styles of work, from the lightest pattern to the heaviest 
blotches, can be worked in the same shop, giving a doe proportion of 
heat to each machine, the same as by Stoun Can drying; and its 
superiority over Steam Can drying, especially for heavy blotch pattern^ 
recommends it. Also, in stove drying, when the patterns are very solidt 
and the goods require a great degree of heat to d^ them, the amount of 
heat requisite for each can be regulated without the printer subjecting 
himself to the scorching temperature of 200 or 250 degrees, in shifting 
his piece off or on the rollers, as the heat in the flues rises or fells ; or dae 
run the risk of having marking off of the colours on the ground, on the 
one hand, or the mordant destroyed on the other. 

One of the earliest applications was to the purifying of brewers' casks: 
upwards of half a million have been so cleaned, notwithstanding great 
opposition on the part of coopers and others, whose trade has been male* 
ridly kept up by the old practice of knocldng heads out of casks, and 
deansing by wood fires inside. 

nfFBOYEXENT IN LIGHTHOUSES. 

Mil 6. Wells, of the Admiralty Department of Somerset Honse, has 
devised this improvement, which he terms a " Telegraphic Lighthouas^" 
and the fdan is most simple. Below the ordinary lantern (in existing 
lighthouses) he proposes to cut four or more oval or circular aperturesi 
some feet in height. In these apertures are to be exhibited tran^areat 
letters lighted firoin within, fitted in an opaque ground. For example^ 
the main part of the opening being filled with a sheet of iron, a tran- 
sparent letter would be cut in it, ghoed with thick glass. Or tiie whola 
aperture might be filled with glass, all except the transparent letter being 
ground, or otherwise rendered opaque. This improvement, it is to bs 
remarked, is altogether supplementary, and in no way interferes with ths 
existing system. The transparent letter (which, of course, is the sameia 
all the apertures,) is proposed to be the initial of the place. If tw(^ 

1>laces of the same name were in the immediate neighbourhood, a small 
etter, instead of a capital, might be used in one of them; bnt this, of 
eonrse, would seldom be the case. 



THE CHINESE JUNK. 

This extraordinary specimen of the craft of China, (the first 

bronght to England,) proved a very attractive exhibition during kst 

London season. The Keying^ for such is the nameof the Junk, lay i» 

the East India Docks, where her peculiar construction could be inspectadL 

Thus, the stem is of great height — over 40 feet ; and the mdder i% 

perhaps, the most singular part of the ves^eL It is made oi iron- wool 

and teak, bound with iron, and its weight is firom 7i to 8 tons. ]t iy 

perforated with rhomboidal holes, and in deep water is 12 feet below, thp 

ooUom of the voueL The great devatioik of ibib i^mii «Da\^>^xmiiL 
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to be eterated or depressed according to the depth of water ; and by this 
means the draught may be made to Tary from 12 to 24 feet. When the 
rudder is raised np, as must be the case in shallow water, the vessel is 
steered by a short tiller on the second poop. When let down to its 
gireatest depth, it requires occasionally the strength of 15 men to work 
the large tUler, and even then the aid of a luff tackle purchase and the 
best patent blodu ; otherwise it would require 30 men. On one occa- 
rion, when the Junk was running before a fresh gale, attended with hail 
■qualb, a tiller rope of nine inches was snapped asunder. Instead of 
braces and pintles, two immense ropes, made of bamboo and grass; pass 
under the bottom and come over the bows on the upper deck, where they 
are ^utened ; these serving to confine the rudder to the stem. 

The Anchors on board the Keying are made of iron-wood, one weigh* 
ing 3000, the other 2700 pounds. The flukes are shod with iron, and 
attached to the shank by strong lashings of bamboo. The stock is conl* 
posed of three separate pieces of wood, lashed together by rattan ropes^ 
and is fixed to the crown. The flukes are of the same dimensions as 
those of similar sized anchors with us ; they are straight and not rounded, 
and there are no palms. The kedges have only one fluke. 

The whole of the work is of the roughest kind; the sides of the 

timbers are not squared, but left just as they grew. No artificial means 

has been resortoi to for any bends ; wherever a branch has been found 

frith the natural requisite curvature, it has been employed without 

terser adaptation. 

■ Again, every thing on board is different from what we see on board an 
Boropean vessel : the mode of construction, the absence of keel, bowsprit, 
. ind shrouds ; the materials employed, the mast, the sail, the yard, the 
rudder, the compass, the anchor ; i&l are dissimilar. The appearance of 
the deek, however, reminds us of the prints and pictures of the large 
flsrly English men of-war, such as the Great Harry, with its lofty fore- 
flsade and aftcastle. Her inmiense poop has three galleries rising one 
above the other ; and her bow, which is square and without bowsprit, is 
abo of great height. The stem is elaborately painted with birds, &0., of 
real and imaginary forms. Coming from the bow to the afterpart of the 
fessel, we find a series of water-tight compartments, such as we have 
adopted in our steam-vessels. As the vessel has no kelson, the mast is 
not stepped ; the end of the mainmast is four feet from the bottom, and 
is kept in its place by the toggle. Instead of the timbers being first 
raised, as with us, they are the last in their places, and the vessel is put 
together with inmiense spiked nails. The next process is doubling and 
fdfonping above and below decks. Two immense beams or string-pieces 
are ranged below, fore and aft, which keep the other beams in their 
places. The deck frames are an arch ; and a platform, erected on it» 
proteet j it from the sun, and from injuries otherwise inevitable. The 
eeams of the vessel are laid with a sort of cement or putty, made of 
Vomt pounded oyster-shells and oil from the chinam tree. When dried« 
ft becomes very hard ; it never starts, and the seaxna ax« Wffv&Tfi»&&^%iuKt* 
ISj^bt. The gunwales are veiry Wrfg^ enabling tbe ua\Di% \a '<{ia»a tso^sij^ 
fhe reaael. The walee alao project three feet firom t\i<b udA. \Ni Nft ^bq^!^ 
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posed she may measure about 400 tons, and carry 700. The saloon, or 
state cabin, the joss-honse, &c., with their numerous curiosities, are 
worthy of inspection. A printed description of the whole is sold on 
board. 



CLABKE AND TASLET'S ATM08PHEB1C PILE-DBIVINO MACHINE. 

Among the Tarious operations included in the widely-extended field of 
civil engineering, where of late years the vast resources of science havo 
done 80' much towards the reduction of human labour by substituting fbr 
it the powers which exist in nature, made available through the me^um 
fd an infinity of mechanical contrivances — that of Pile-driving has appeared 
hitherto to exist in the same primitive condition that it was in the earliest 
days of engineering. The same slow and tedious monkey and crab-«ngine 
labours at its work now with no better effect than it did half a centuzj 
back. The ecotibmy of timber, now so extensively nsed in constructions 
on railways, docks, harbours, and other works, has given the operation of 
pile-driving an importance which it never before possessed ; and mecha- 
nical skill is at length beginning to be applied to its improvement. 

In the common crab-engine, the weight of the rammer is necessarily 
limited by the amount of manual power that can be conveniently brought 
to bear upon it ; and the requisite amount of force in the blow is made 
up by the Aeu/ht from which the rammer is made to fall. But it is found 
that a succession of short, quick blows, with a heavy rammer, does the 
work not only with much greater speed, but in every way witii greater 
efficiency ; damaging the timber less, and, in fact, forcing it throng hard 
ground, which by the old method it would be found impossible to pene- 
trate. Nasmyth's Direct-Action Steam Pile- Machine was, we bdieve, 
the first application of steam-power to this purpose. But, besides being 
costly, it is difficult to move about ; the source of power, namdy, the 
steam-boiler, being fixed to the same framing as the rest of the machine^ 
causes it to be very heavy, and difficult of transport. This*also precludes • 
its application in situations where it would be exposed to the action of . 
tidal waters — a not unfirequent case in works of this nature. 

An invention recently perfected by Messrs. Clarke and Varley, the pik 
tentees of the Elastic Tube Atmospheric Bailway, promises that the 
power of a steam-engine fixed at any convenient spot can, through the 
medium of atmospheric pressure, be made available at any required 
distance by the simple application of a vacuum cylinder, with its appa- 
ratus of self-acting valves, chains, and pulleys attached to a pile-engine of 
the common construction. 

One of these machines at work, driving piles at the extensive oofliBr- 
dam in process of erection for the purpose of rebuilding the river- wall on 
the site of the late fire at Irongate Wharf, near St. Katherine*s Dodt; 
was worked by a small high-pressure steam-engine, fixed on the shoie^ 
to which was attached an air-pump for producing the exhaustion. Com!* 
munication was made hence to the pile-machine by lengths of smsll 
galvanised iron pipes, connected together by flexible joints. The machine 
condata of an ait'CyhnAer ot wrought iron, open at the top, but closed al . 
fite bottom. Within tbia ia a piston, oonxueoted \>y asi VcoTiio^ \a ^ <2&»a^ 
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wliich passes over a pulley on the top of the frame, the other end of the. 
diain being fixed to a suspended pulley; oyer this passes a second chain, 
one end of which is attached to the rammer, and the other passes down 
to the bottom of the engine, whence again returning upwards it is fastened 
to the top of the pile. The action, then, is this :<*-The rammer being sup- 
posed down on the head of the pUe, and the piston consequently at the 
top of the cylinder, the air in the cylinder is now rarified by the action 
of the air-pump above, until the external pressure is sufficient to counter- 
balance the weight of the rammer ; this, then, immediately rises, and, as 
soon as the piston has reached the bottom of the cylinder, a motion takes 
pkce in the self-acting slides, by which the air is suddenly admitted under 
the piston ; equilibrium between the pressures above and below being 
tiius restored, the rammer inunediately falls with its whole fore-e on the pUe, 
bringing in its progress the piston again to the top of the cylinder, when, 
the riides being reversed, the operation is repeated. Thus, a constant 
^Docession of short heavy blows is given, and never ceases until the pile is 
driven to the required distance into the soil. And as, by the arrange- 
ment of pulleys, the distance between the pile-head and the rammer is 
always the same, a regularity of action is obtained, quite unknown in the 
M pile-driver. 

The machine itself requires no attendance while in operation ; only one 
man is employed occasionally wedging up the pile to preserve its true 
£reetion. It is moved with great facility from pile to pile, being very 
little heavier than the common crab-engine. Under the cylinder is fixed 
a small crab, which is used to raise the pile to its place previously to being 
dnrea.'-^^iistrated London Neios, No. 340. 



} 



MALLEABLE IBON LEVER BBIDQE. 

Ms. Gladstone, in a paper on a plan for constructing a Malleable 
Lron Lever Bridge, notices the bridges of the ancients, as shewing a con- 
tmnoos history of civil engineering accurately traced through twenty-six 
eenturies. The introduction of iron, as the material of which to construct 
a bridge, was noticed, and the mode of its application alluded to. Having 
called attention to the first application of iron in the construction of the 
bri^ at Coalbrook Dale, also the bridge at Southwark ; to those on the 
principle of suspension at Conway and Mend; and to the last great work, 
the taWar bridge at Conway ; next was described the plan on which it 
18 proposed to construct bridges of wrought iron, of almost any required 
i^Mm. It consists of bars of wrought iron somewhat in the form of 
doable T i^^^iii • ^^^'^^ <"^ proposed to be rivetted together, or fixed by means 
of acxews and nuts through their flanges, in a manner suited to the position 
in which they are to be placed. Thus, over the piers of the bridge where 
strength is required, the bars are fixed so as to form a solid, while as the 
aimB of the lever become extended they are placed so as to form an open 
ovn-work of a light and elegant character. The whole of the bars ase 
plioed in a horizontal position, and, in addition to other festenings, are 
%b be tied by diagonal rods or braces. The advantages which th& vo^Yest 
eonsiders his plan to possess over other plans are, that oi enc^AVii^Vrv^^ 
tnurf span to be built without a centering, ¥rh.ereby a gc«aX ^v^Vci^ *^ 
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effected, also in enabling a flatter roadway to be obtained, while a higbt. 
waterway is insured than can be obtained by any plan in which the arct 
springing from the pier is made nse of. — Builder, No. 304. 

SUSPENSION BRIDGE AT NIAGARA FALLS. 

This extraordinary work has been completed ; and *' its thousands oj 
tons weight of the strongest iron cord that the ingenuity of the iron- 
master can devise, find a safe support in wronght>irou anchors, built in 
the solid rock 100 feet below the surface.'* The following are the con- 
structive details : — 

Number of cables for bridge, 16 ; number of strands in each cable, 
600 ; ultimate tension, 6,500 tons ; capacity of the bridge, 500 tons ; 
number of strands in the ferry cable, 37; diameter of the cable, { inch ; 
height of stone tower, 68 feet 1 iiich ; height of wood tower for ferry, 
50 feet ; base of the tower, 20 square feet ; size at the top, 11 square 
feet ; span of the bridge, 800 feet ; whole weight of the bridge, 650 tons ; 
height frt)m the water, 230 feet; depth of water under the bridge, 
250 feet. 

The bridge has been built over the river at a point about one mile and 
three-quarters below the Fjdls, and directly over the frightful rapids 
which commence at this point. Upon the very edge of the awful preci- 
pice which bounds each shore of the river, towers have been raised ; they 
are about 80 feet in height, and at a point about 100 feet in the rear of 
these huge towers, the inmiense strands or ropes of wire which sustain 
the bridge in mid-air, are firmly fastened. These strands pass from their 
fastenings immediately over the top of the tower upon either cliff r— 
they pass thence across the chasm, and then over the top of the tower 
upon the opposite shore, in the rear of which the ends are fastened into 
the rocks, as above described. The bridge is entirely supported by these 
powerful strands of wire ; of which there are two — one at each side of 
the bridge. The bridge is about 10 feet in width, and a temporary rail- 
ing of wire and slabs of wood has been constructed at each side. The 
flooring is composed of light planks ; they rest upon thin scantling oz 
timbers, to which the wires are fastened. 

The American journals give the following letter from Mr. Eller, the 
builder, dated July 29 : — *' This morning I laid the last plank of my 
foot-bridge on the Canada side, and then drove over and back again in a 
buggy. 500 feet of the bridge was without railing on either side. My 
horse, though spirited, went along quietly, touched up occasionally with 
a whip, just to show Mm that he was in conmiand and give him courage. 
On returning I directed one of the drivers to bring on his team, a two- 
horse dose carriage, weighing over a ton and a half. I took his place 
on tiie box, and drove over and back. The horse went quietly. The 
flooring is but 8 feet vnde, 220 feet high, and 762 feet long, — and with- 
out raSing, over such a torrent as you never saw, and never will see 
anywhere else.*' 

FALL OF THE MEIKLBWOOD SUSPENSION BRIDGE. 

^Mia handsome and useful ttrucitQit sacoss the Forth, was erects 
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^t seyenteen years smce, by CoL Gialiam, of Meildewood ; and we 
!t to add> that in June last the strncture fell into the river, in conse- 
inence of the dry-rot having seized the principal timbers. This bridge 
ms constructed on the thmst-and-tension principle, which is the same as 
which sustains the tube lately erected across the Conway, having a 
of 400 feet. The span of Meiklewood bridge was 101 feet ; and as 
Tfiroof of the strength of this principle of structure, the bridge conti- 
d to carry heavily loaded carts for months, if not for years, after the 
-rot had so pervaded the timbers, that almost the whole body of the 
was decayed. The main beams were of Memel, of excellent qua- 
^, and had not the slightest appearance of taint, or rot, when erected, 
disease had partially extended to the eyerights and other parts of the 
Iwork. Four days preceding the fall, five carts, heavily loaded i»ith 
By, passed along the bridge with safety. 

IMPROVEMENT 07 CHRONOMETERS. 

The imperfect compensation for change of temperature has formed 
great object to which the efforts of persons interested in the Im- 
sment of Chronometers have been directed. The cause of this 
is, that the balance-spring loses elasticity by an increase of tempe- 
at an accumulating rate over the effect produced by the ordinary 
ipensation. The great difficulty of obtaining a principle, the effect of 
ieh could be increased or diminished precisely in the same degree as 
I temperature increased or diminished the elasticity of tiie spring, has 
' ips occupied more time, and led to more profitless experiments, than 
obstacle which has ever opposed itself to the progress of chronome- 
improvement. 
^Jflj*. Loseby has introduced mercury to achieve the object desired, 
" I, by its fiuidity, seems to admit of being a4justed so that its effect 
exactly in the same proportion as the change of temperature alters 
elasticity of the spring ; or in other words, which makes the law of 
successive alterations of the momentum of inertia adapt itself to the 
of alteration of the elasticity of the spring, whatever that law may 
b. Since the invention was submitted to the Government, in 1843, tt 
Lb undergone several trials, by order of the Board of Admiralty, with a 
pMr to test its principle. The chief points which required to be proved 
—first, whether the principle admitted of being adjusted to the irre- 
loss of elasticity in the spring ; and, secondly, if the effect pro- 
by the mercury would be sufficient. The fluidity of the agent 
at once answered the first point, and it was therefore to the second 
it the trials have been chiefly directed. The result shews that not 
ly can the ordinary defect be obviated, but in most of the trials it has 
ireii been reversed. The first trial commenced in January, 1845, when 
inro chronometers were placed at the Observatory, Greenwich, under the 
Gb«ction of the Astronomer Royal, and underwent a rigorous ordeal ; 
laving been exposed to the open air on the north side of the building 
luring the coldest weeks of that severe winter, and also to tem.^Qx»l^ax«& 
iirying from 85 decrees to 120 degrees F&hrei^eit toi t\k& «L\xcii&&\kR»&u« 
"he Astronomer Royal's Report, which was laid \ieiotQ \2Saft ^i^sscm^ ^'^ 
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May, contained an acconnt of the performance of tbese chronometers, 
and also his opinion relative to the principle. The following extracts 
are irom this Report : — " I consider this invention (taking advantage 
very happily of the two distingoishing properties of mercury, its fluidity 
and its great thermal expansion) as the most ingenious that I have ever 
seen, and the most perfectly adaptable to the wants of chronometers. I 
am not aware that it is liable to any special inconvenience." — " I think 
it my duty to report, as my opinion, that Mr. Loseby's construction has 
successfiilly effected its object ; and remarking the ingenuity of the method 
used, and the fertility of its principle, I state as my opinion to the 
Board of Admiralty, that Mr. Loseby is entitled to their lordships' general 
encouragement.*' 

The annual trial of chronometers for purchase by the Admiralty for 
the past year contained forty-eight chronometers of various makers, in- 
cluding two of Mr. lioseby's improved construction, one of which ob- 
tained the first, and the other the third place in the rates published by 
the government, for their superior merit. — TAe Builder, No. 306. 

TRIGONOMETRICAL NEW SURVEY OF LONDON. 

In the spring of last year there was erected at the main station for 
for observations in this Survey, a very remarkable scaffold from the 
golden gallery of St. Paul's Cathedral to the summit of the cross. Upon 
this scaffold was a stage 10 feet square, which supported an observatory, 
within which was placed upon a table a theodolite 18 inches in diameter of 
the circle. A railing, roughly but securely put up, surrounded the stage. 

The observatory was a hexagon figure 3 feet in diameter and about 11 
feet high, with panelled sides and canvas roof. 

The construction of the scaffolding and stage should be detailed. The 
former was of rough poles, and the stage itsdf had its principal bearing 
on the golden gallery or top of the great cone. The four lower posts, 
which were 29 feet long, stood upon short planks bedded on the stone 
footway ; and the top supported the angles of four horizontal planks, 
each 23 feet long, and bolted together at the angles. From these planks 
was erected a screen of boards to prevent materials, &c. fi*om foiling. 
The base of the four upper posts (which were 53 feet long), rested on 
the angles of the above planks ; and the scaffold, in addition to these 
posts, consisted of four sets of horizontal, and four sets of transverse, 
braces on each of the four sides, the whole being fostened together with 
spikes and ropes. Again, 56 feet of the uprights were double poles 
placed base and point, and bound together with hoop-iron and wedges^ 
and bolts and hoop-iron at the splices. 

The height from base to floor was 82 feet, and to the extreme top of 
the observatory 92 feet. The ascent was by the inside of the tower ox 
lantern to the circular openings ; then passing to the outside to the foot- 
ladders, which were set at the north-east comer, parallel to the north- 
east principal post, inside t^e scaffold. 

The whole of the materials were drawn up from the floor by » 

permanent windlass (erected in the tower) to the golden gallery ; and 

thence passed to the outsidt horizontally, thxong\i «n «L^t\»£^ %% Y&s^biA 
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wide ; and they were further drawn up and put in position by purchase 
erected for the purpose. The stage was about 5 tons weight, and the 
raising occupied between a fortnight and three weeks : the whole was 
executed under the superintendence of Corporal Beaton, by direction of 
Captain Yolland, of the Royal Engineers. 

Although the scaffold was only up three months, the observations taken 
were between 3,000 and 4000, in which were included every division 
in the degree. In mauy instances, the same subject was gone over as 
many as six times, none less than three or four. The utmost distance 
obtained was 26 miles in the circle, with the exception of the north-west 
point : here Highgate Hill impeded the observations, the crown of the 
hill being higher than the level from which the observations were taken. 
With this single exception no difficulties presented themselves, and the 
survey and the various altitudes obtained are of the most satisfactory 
description. 

The scaffold was bound together with ropes, about half a ton being 
used for the purpose. In this perilous undertaking, not the slightest 
accident — not even to the breaking of a single pane of glass — occurred, 
while ooly some of the corners of the planks were chipped off during the 
removal.* 



THE VENTILOMETER. 

A NEW instmment under this name, invented by an Officer of the 
French Navy, has been submitted to our Lords of the Admiralty. Hitherto, 
winds have been supposed to be caused chiefly by changes in the density 
of the atmosphere, but the inventor of the Yentilometer professes to have 
discovered that they originate entirely from " electrical changes," though, 
perhaps, influenced secondarily by the pressure, more or less, of the 
atmosphere ; nay, that their approach may be as truly predicted by the 
magnetic needle as the degree of deviation of a vessel's course from due 
north. The instrument, in fact, exactly resembles an ordinary ship's 
compass. The Yentilometer forms itself " into the centre of a certain 
nndeiined circumference, but the extent of whose influence does not 
exceed a space of twenty-four hours ; any change taking place within this 
circle is notified — so that, suppose a vane to be pointing north, but 
that the ventilometer at the same moment points to the south, then, 
within the twenty-four hours most certainly the south wind will blow ; 
bat the ordinary change is from twelve to eighteen hours, and should the 
yentilometer remain for hours or days at the same point, the same wind 
frill continue blowing; but when it changes within the twenty-four hours 
the wind will change also. This instrument is not influenced by the 
lighter breezes ; when a strong wind blows, the needle or indicator is 
horizontal ; but, as the winds or atmospheric changes gradually increase 
is violence, the point is elevated by the weight of the atmosphere, and 

* We remember a parallel instance of ingenuity,— the hut and scaffolding 
raised by Mr. Homer in the year 1820, upon the site of the cross of St. Paul's, 
fbr taking the sketches for his panoramic view of Londoi^ v^\v\.%^ «X \!ql% 
Colosseum m the Jiegent'a Park. 

n 
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thas not merely pre-indicates the wind that is to blow, but its exat^ 
strength and duration.'* 

IMPROTEMEKTS IN TUBING. 

Messrs. J. Boose, of Darlaston, Staffordshire, and Xf, Haden 
Kichardson, Jun., hare patented this invention for the manufacture of 
Tubing composed of copper, or brass, or alloys thereof; without joint or 
brazing; the increase of its coherency and compactness rendering 
such tubing stronger and more durable, and much better adapted for flues 
for locomotive boilers than as hitherto used. By this process the tubes 
are cast in short thick lengths, containing sufScient quantity of metal to 
produce ultimately a tube of the required length and thickness, as is com- 
monly practised. These short tubes, however, are in bore of about the 
size required in the finished tube, the thickness of metal only being 
augmented. Both the internal and external surfaces of these tubes, when 
cast, must be well cleansed, and a little grease or fatty matter applied 
internally. The tube is then placed on a steel mandril, and applied 
between grooved rollers of similar description to those adopted for rolling 
bar-iron ; except that there is a pair of rolls placed just in front of the 
reducing rollers, and another pair of rolls immediately behind the same, 
in order that the tube may be properly guided to and from them whilst 
passing between them. The tube having passed through one set of 
rollers, is carried on through several other successive holes between the 
rollers, each diminishing in size, and will, if the operation be sufficiently 
repeated, become of the diameter and length required for the practical 
purpose to which it is to be applied. 

FIBE-PROOF construction. 

A PAPER has been read to the Institute of British Architects, by Mr. 
Barrett, descriptive of Dr. Fox's patent mode of constructing fire-proof 
roofs, floors, and ceilings. The construction consists of a mass of con- 
crete filled in between iron joists, the lower surface being plastered to 
form the ceiling of the room below ; and the upper surface being coated 
with a composition of lime and sand, worked smooth, and rendered non- 
absorbent of moisture by the application of two coats of linseed oil, 
forming a solid and fire-proof fioor. The same principle can be applied 
to the covering of roofs. The proprietor states that buildings can be 
made fire- proof under this patent at a cost not exceeding the usual mode 
of constructing floors and roofs ; and the expense of insurance be thereby 
avoided. 



HARRADINE'S "patent portable BUREAU." 

This is a novel contrivance for preserving letters and general business 
papers in alphabetical order and consecutive dates, for ready and conve- 
nient reference. 

It is divided into as many compartments as there are letters in the 
alphabet^ and is thus constructed : — a strip of mahogany, oak, or any 
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o&er wood, t^oat three inches wide and any required length, forms the 
bottom or floor, to one edge of which is fastened another piece eight 
inches wide, which serves as the back division ; pieces are then fitted about 
three inches apart, being let in about an eighth of an inch into both bottom 
and hack ; between these divisions are pieces of wood (clips) made to tit 
looaely ; tAere is then a band of India-rubber passed behind the divisions 
and in front of the clips, which keeps them pressing lightly against the 
hack, but with sufficient force to prevent papers falling out. Each clip 
has a knob turned with a recess in front to receive a medallion label, with 
one, two^ or more letters of the alphabet conspicuously printed in gold or 
colours. The whole operation in using this bureau consists in pulling 
the knob, and placing the paper behind the clip. 

Where economy of room is a great object, the width of the compart- 
ments is reduced to suit four, five, or six folds in ordinary letter-paper, 
or three in note-paper. The bureau is also made to shut up into a com- 
pact piece of furniture secured by a lock and key. 

The sole agent for the "Patent Portable Bureau" is Mr. Hare, 108, 
Fleet Street, London. 



" THE PLANTAQENET" GUARD BAZOR. 

This useful invention, which has been patented, consists of a move- 
able metal guard, with comb-like teeth, adapted and fitted to the ordinary 
razor in such a manner that when used in shaving H is impossible for 
a person to cut himself, however rapidly the razor may be passed over the 
face ; the advanced position of the teeth of the guard pushing aside the 
skin, while the razor's edge removes the beard. Shaving can, with this 
razor, be performed by iavalids, and blind, nervous, or paralysed indi- 
viduals, without fear ; by the sick man in his bed while in a recumbent 
position ; by the sailor or passenger on board ship ; by the soldier, the 
emigrant, and colonist ; and by every man without the need of a looking- 
glass, and with great freedom and celerity. The operator may either 
sbaTO npwards, downwards, or across the face and chin, with safety and 
freedom. 



WATCHMAN S CLOCK. 

In order to insure mechanical regularity in the magnetical and meteoro- 
logical departments of the Royal Observatory at Greenwich, and to give 
reasonable security that the assistants have really been present at the time 
at which their observations profess to ,be made ; there is provided an 
instrument, denominated the Watchman's Clock, which is thus described 
by Prof^ Airy, in the Report of the observations recently made : — " It 
consists of a pendulum clock which has no hands, but of which the dial 
plate turns round ; this dial plate has a number of radial pins fixed to its 
droumference, each of which can be pressed downwards (being held by 
the friction of a spring only) without disturbing the others. A lever is 
attached to the clock frame in such a position that, by means of a cord 
which passes from the lever through a hole in the clock-case to \t.% Q>>&i< 
side, the lever can be made to press down that p\n w\v\c\i\LV^^^%'^^^^ 
uppermost, and no other. The dock-caae and clock iac^ ^^ ^kxsso.^^ 
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locked up. Thas the only power which an assistant possesses oye rthe clock 
is that of pulling the cord, and thereby depressing one pin ; the dial 
plate then turns away, carrying that pin in its depressed state, and thus 
retains for about eleven hours the register of every time at which the 
assistant has pulled the cord. About one hour before returning to the 
same time (semi-diurnal reckoning) the bases of the pins begin to run 
upon a spiral inclined plane, by which they are forced up to their normal 
position before coming to that point at which the lever can act on them. 
It is the duty of each assistant, on making the prescribed observations^ 
to pull the cord of the watchman's clock ; and it is the duty of the first 
assistant to examine the face of the clock every morning, and to enter in a 
book an account of the pins which he finds depressed.'* 

snydek's patent process of manufactueinq leatheb. 

The process of tanning, by whatever means it is conducted, consists 
simply in the combination of the gelatine of tlie skin with the tannic 
acid, or tannin, of a vegetable infusion. When this takes place under 
the most favourable circumstances, as when both are in solution, the 
combination is instantaneous, and in the proportion of 54 of gelatine to 
46 of tannin. 

Mr. Snyder's method is extremely simple : it consists of making a 
large number of fine punctures in the skin, either partly or completely 
through it, which admits the liquor at once by capillary attraction to im- 
mediate contact with a vastly greater surface, and fairly to the centre of 
the skin. Thus it is tanned more equally throughout, and in less than 
half the time required by the ordinary process ; a much better article is 
produced, a great saving of material is efiected, and a far greater weight 
of leather obtained from the same quantity of skin. 

It appears at first sight a rather bold experiment to perforate a skin 
throughout in order to make it ultimately more compact and impervious, 
but it has, nevertheless, succeeded ; for the punctures heal completely on 
the fieshy side of the skin, (generally about three-fourths of the whole 
thickness,) though they remain open and visible in the grain. 

This healing is so complete that no traces of the punctures are visible 
on cutting through the flesh, even when examined with the aid of the 
strongest magnifier ; nor is their existence made manifest by pressure of 
either air or water. It appears that the points used in puncturing only 
penetrate between the fibres and separate them temporarily ; and this 
being done when they are in the loose, flaccid state, before described, it is 
easy to understand that when they are thickened by the combination with 
the tannin, and the intervening gelatine is expanded, the space they oc- 
cupied must be completely filled with the newly formed leather. This 
view of the rationale of the process is strengthened by the fact that the 
punctures remain in the grain, which is not fibrous at all, and hence the 
filling up cannot take place, the cells and scales being ruptured or per- 
forated by the punctures. 

These punctures which remain in the grain, so far from injuring the 

leather, are higblj advantageous, the grain being under ordinary circum- 

Biancea liable to draw, that \&, to present aYrm!^ed'tt.^^^e»x%ii<;i^,Q>(<Sa!^V^ 
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its expanding nnequally with the flesh. It is in this drawn grain that the 
<a:acking of leather hegins ; and on this account the splitting of leather, 
(that is, the entire removal of the grain,) and in other cases the shaving 
away of the grain firom those parts of the boot most likely to crack, has 
been adopted with great success. 

An important characteristic of this invention is, that it can be applied 
in coignnction with any other improvement that may hereafter be made, 
either in the composition of the solution or the mode of applying it. Thus, 
punctured skins may be tanned in two or three days, or even in a few 
hours, by sewing them up into bags and applying pressure ; but this is 
not advisable, the quality being inferior in proportion to the acceleration 
thus attaiucd ; for, besides the loss of gelatine, the skins are not completely 
tanned, but only coloured by the solution passing through them, and thus 
the currier may be deceived, and a serious loss enttoled upon him. — 
MecharUct* Magazine^ No. 1286. 

PRESENT STATE OF THE ART OF MOSAIC. 

We quote the following from a paper by Mr. Digby Wyatt, Architect, 
in the I^ansaefiong of the Society of Arts : — 

During the last ten years, cements, coloured with metallic oxides, have 
been nsed by Mr. Blashfield, and with a tolerably successful result, for 
work protected from the weather ; but for out -door work, required to 
stand frost, it has been found necessary to employ Roman cement, of 
which the dark brown gives a dingy hue to all colours mixed with it. 
This, with some other practical difficulties, has interfered with the success 
of the plan. Bitumen, coloured with metallic oxides, has also been tried 
with Mr. Blashfield as a material for ornamental flooring. The ground- 
work of this pattern was first cast, in any given colour, and the inter- 
stices were a^rwards filled up with bitumen of vaiious other shades ; 
but the method was even less successful than the former. The contract 
tion and expansion of the bitumen soon rendered the surface uneven ; the 
dust, trodden in, obscured the pattern, and the plan, besides being ineffec- 
tual, was expeubive. Thus far I have employed the words of Mr. 
Ward's record of the difficulties which inevitably attend upon the outset 
of any ingenious revival ; reserving to myself the pleasure of describing 
to you the progress of more successful experiments. 

In the year 1839, Mr. Blashfield, having been called upon by Mr. 
Hope to construct an elaborate Mosaic flooring for him, at his seat at 
Deepdene, in Surrey, and bearing in mind the principle of the ancient 
" Opus incertum," the Venetian pise, and the common Italian " Trazzo'* 
floors, constructed a pavement which has elicited much admiration from 
those men of taste who have examined it. This and many similar efforts 
attracted more general attention to the subject, and consequently a more 
general demand, which paved the way for those great improvements in 
the art of manufacturing and laying down ornamental pavements, which 
it is now my pleasing duty to describe. 

These ingenious inventions, or revivals, are thteft \nT»\mV«Jt ♦. NXv^^p*. 
is, though not precisely Mosaic in its nature, at\W %o \it«cVj ^\^\.^ ?^^^ 
ciaracter and appliance that it cannot be ^ftW afc^KW^ft^ it^xa. N^\ v 
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allade to the Encaustic tiles. These consisted of a fictile material made into 
forms of aboat six inches square, into the surface of which, while still in 
a soft state, were pressed metal dies, upon which a pattern was worked 
in relief: the ornament being thus indented, the intaglio or indentation 
was filled up with clay of a different colour. The tile was then baked, 
and covered with a vitreous glaze, at once enhancing and protecting the 
colour of the material. This art obtained universally in England from 
about 1300 to 1500, and was again revived in 1830, when a patent was 
taken out for the manufacture of similar tiles ; since which period, the 
revival has been carried out on a large scale by Messrs. Minton and Co., 
of Stoke-upon-Trent, and many other manufacturers, through whose 
exertions this beautiful decoration has now a very extensive employ- 
ment. 

The second great step in the revival of the art of Mosaic to which I 
would allude is that made by Mr. Singer (most ably assisted by MJr. 
Pether) who, in the year 1829, obtained a patent for a most ingenious 
machine, securing a perfectly uniform Tessera, by very simple means ; 
also greatly improving the mode of backing and laying the pavement. 
Mr. Singer's object was to secure a perfect imitation of the ancient 
Roman "Opus Tesselatum," and to this end he required to produce 
tesserae, or small cubes, uniform in size, hardness, colour, and surface ; 
and to accomplish this he placed compact and manipulated clay in a 
machine, where, by means of powerful levers, it was subjected to great 
pressure, and made to exude at last out of a horizontal aperture of six'' by 
half an inch. As it protruded it was cut into lengths of three'' ; and these 
small pieces of clay, of six inches in length by three" in breadth, and one- 
half in depth, were left for some days to dry. Fifteen or twenty of them 
were then laid upon one another, and a frame of corresponding size (acron 
which were strained wires, crossing one another at regular intervals,) 
sliding vertically on two uprights, was made to pass through them, 
cutting out by this motion perhaps one hundred uniform tess^rse. "When 
any curved forms were required, the tesseree were placed angle-wise in a 
groove, and a piece of curved metal being made to pass through a quantity 
of them placed together, of course gave a perfect coincidence of form in 
the parts divided. The tesserae were then burnt and partially vitrified^ 
making a very nice material, and one by means of which beautiful tease- 
lated pavement may be produced. The works already executed by Mr. 
Singer, among which may be noticed the flooring of the hall of the 
Reform Club, and the paving of a portion of Wilton Church, near Sali»> 
bury, are of great beauty. 

The third great improvement, which canies one branch of the art of Mo- 
saic to even a higher point of perfection than that attained by the ancients^ 
was originally discovered by Mr. Prosser, of Birmingham, in the year 
1840. He found that if the material of porcelain (a mixture of flint 
and fine clay), be reduced to a dry powder, and in that state subjected to 
strong pressure between steel dies, the powder is compressed into about a 
fourth of its bulk, and is converted into a compact substance of extraor* 
djnarjr harAoeas aad density, much less porous, and much harder than the 
oommoa porcelaiu oocompressedt a&d baiked Va tVifi i<Qxn&is&. *Y!Va& Vuig^ 
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niooa discovBiy was at first applied by Mr. Prosser to the mannfactare of 
bnttons ; bat the happy idea baring suggested itself to Mr. Blashfield, 
that this process was, of all others, the one best suited for the formation 
of tesserae, he made arrangements with Messrs. Minton and Company, 
who had been employed by Mr. Prosser to carry out this invention, for a 
snp^y of small cubes thas formed ; and by the application of these he 
has mnch benefitted the art. These tesserse can be made of any form, 
either in squares for tesselation ; triangles and hexagons, for imitation 
of the " Opus Alexandrinum ;" polygons and rhomboids ; or of any 
e(^onr ; and by means of enamelling the surface with the most brilliant 
tints and gold, very perfect substitutes for the ancient glass Mosaic may 
be prodncel. 

In order to form a Mosaic with these tesserse, the pattern is first 
arranged upon a true bench, that is, a pei'fectly level and rectangular 
table, and then the tesserse are placed close together upon it, so as to 
form exactly the required ornament ; they are then covered over with a 
cement, discovered by Mr. Blashfield, which sets to an extreme degree 
of hardness, and perfectly resists both heat and water. Previously to 
this discovery, Boman cement had been employed. On that are bedded 
strong titles, or slate backing. When the cement has set, which takes 
place very qnickly, the pavement may be removed and laid down in the 
situation intended, and will be found to be perfectly true on the face, of an 
even hardness, imperishable, and unchanging, with an almost imper- 
ceptible joint ; and, altogether, as beautiful as such a work of art can be. 

OSBORNE'S STEAM PLOUGH. 

Me. Curwood, of Whitechapel, has constructed, under the patent of 
Mr. Osborne, King Street, St. James's, a steam locomotive engine, ex- 
pressly for agricultural work, or steam haulage on canals, in conjunction 
with Mr. Andrew Smith's wire rope. In the first trial, made on the farm 
of Mr. lyier, near Stratford, Essex, a pair of these steam-engines were 
placed opposite each other, about 120 yards apart, with a sufficient 
length of wire rope between them, the surplus being coiled round the 
beam of one of Lowcock's two-way ploughs. This trial, although not 
successful, proved that the conditions of the two modes of draught differ 
eaeentiaUy : horse draught being upwards, and exercising a direct control, 
by its proximity to the plough, whereas the draught by steam power is 
distant and downwards, and exercises no direct control on the plough : 
henee the experiment was instructive. Another trial was made, extending 
the distance to 210 yards between the engines, when, with both a Kent 
torn and an Essex rest plough, very good work was accomplished. The 
snbseqnent trials were made with a two- wheel single engine, the wire-rope 
being retomed through a pulley anchored opposite the engine, and were 
eqofl^y snccessful as regards the work done. When a common swing 
plottgh was used, the downward draught buried it beyond the necessary 
depth at once. From these rude trials, with an engine of lO-horse power, 
which is locomotive, or can be drawn by two \iOTBe&, yj^ \.^i\x^ ^Si'Bt^ v^ 
Utile doubt of the pncticabUity of the plan, as now UtXedi*, Vo^ ^^ "^^ 
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question of its economy, nothing bat actual experiments, on a large scale, 
with suitable implements, can determine. 

These engines possess great advantages in being applicable to thrashing 
and other agricultural purposes, and can be moved from farm to farm, or 
from field to field, with the greatest facility. They are of the usual form, 
but superior to any yet made for agricultural purposes, both as to arrange- 
ment and workmanship. The mode employed for taking up the wire-rope 
constitutes the patent. A pair of grooved riggers, 30 inches in diameter, 
with projecting circles, are placed tangent to each other ; the projecting 
circles forming friction-wheels. This pair of riggers is placed one above 
the other, by the side of the boiler, and secured to it on a frame by two 
strong iron straps, to which also all the gearing is framed. The cylinders 
are vertical, and encased in the smoke- box, giving motion to the crank-shaft 
by beams and side rods. The crank-shaft traverses under the boiler, and 
communicates the necessary motion to the lower rigger by a spur and pinion 
wheel. On the opposite end of the crank-shaft are keyed, when wanted, 
a drum and boss, for a universal joint ; and the engine is rendered 
locomotive by a pair of stubb wheels and chains, connecting them with 
the crank-shaft. The compactness of the engine is admirable ; for, while 
it is equal to 10-horse power, and performs three distinct operations, its 
compass is only 10 feet by 6^ feet, the height of boiler being 5 feet. 
The wire-rope is wound round the riggers in form of the figure of 8, 
and all sawing and abrasion prevented ; and this plan presents a great 
advantage in not requiring perfect tension, but will take up a slack rope 
without the least slip on the grooved riggers. — Mechanics* Maffostme, 
No. 1319. 



THK VELOCfiNTIMETEB. 

Mb. F. Winshaw has explained to the British Association, this instru- 
ment, with its applications. He stated that in the year 1837 he was 
engaged in working the general snrvey of the railways in Great Britain 
and Ireland ; and that he invented the first Velocentimeter for the purpose 
of testing more readily than by the ordinary watch furnished with the 
second-hand the time occupied in passing over measured distances, which 
were usually marked by posts or standards. He now exhibited an im- 
proved instrument which resembled a handsome chronometer, and 
observed that it had tabulated thousands of miles without being out the 
hundredth part of a minute. He stated that by it, with the assistance of 
the electric telegraph, the time of the United Kingdom could be made 
uniform to half a second. 



BAILWAT SPEED. 

The most extraordinary journey that has as yet been made by the 
express train upon the Great Western Kailway, was performed on Satnr* 
day, Aug. 26, 1848, with the " Courier" locomotive, from Didcot to 
Paddington, with the 12 o'clock express train from Exeter> consisting of 
six carriages, weighing 60 tons. The " Courier" is one of the ei^t- 
ffrieel class ofen^nes, with eight-feet driving wheels, 18 inches cylinders, 
and 24 feet stroke: and the only difference beitweeu^ex «&dL^« Qi\\kss%<(A 
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the claaais, that her tubes are three inches shorter, and her fire-box larger, 
by, we believe, six square feet. The engine was driven by Mr. Heppell, 
who had charge of the celebrated " Ixion," seven-feet driving-wheel loco- 
motive, daring the gauge experiments. The 53 miles were performed — 
that is, from a state of rest to the time the engine entered the Station at 
Paddington — in 49 minutes 13 seconds, or at an average speed, including 
the time lost in getting up speed when departing from Didcot, as well as 
the time lost in reducing speed when arriving at Paddington, of sixty- 
seven miles per hour. The forty- seventh mile-post was passed at 3-46- 
40i, and the fourth mile-post at 4-23-24^, so ih&t forty-three miles were 
fetformed in thirty-six minutes and forty seconds^ or an average speed 
tfvpwards of seventy miles per hour. 

WBOUGHT-IRON BOWSTRING OIBDESS TOB BRIDGES. 

A WBOUGHT-IRON Rib or Girder has been employed in the eonstmc- 
tioii of Bridges, of 120 feet and 130 feet span, at Messrs. Fox, Hender- 
son, and Co.'s establishment, the London Works, near Birmingham, 
nnder the superintendence of Mr. Joseph Locke, C.E., M.P. On Aug. 6lh, 
<me of them was publicly tested at the works, in the presence of a number 
of scientific gentlemen and engineers. The bridge-rib had been erected, 
ready for proof, in an open space in front of the London Works, and pre- 
sented a clear span of 1 20 feet between the bearings. It is constructed 
entirely of wrought iron, and consists of an arch of boiler plates and angle 
iron, tied across at the ends by horizontal bars ; and the tie bars are con- 
nected with the arch by vertical standards, and by a double system of 
diagonals, which have the effect of distributing over the whole curve of 
the arch the action of weights placed on, or passing over, any point of the 
bridge. The prjDof was applied by loading the bridge-rib with 240 tons 
of rails, bars, &c. ; and it produced the following satisfactory results, as 
the weight was applied : — 

Weight in tons of rails, - Extreme amount of 

&c., placed on the defiection produced 

cross girders. at centre of arch. 

34i tons , l-16th inches. 

684 »» 5-8tli8 „ 

1021 „ 1 5-16ths „ 

137 „ 2 l-8th „ 

17U i> 2 3-4th8 „ 

305i „ 3 5-16th8 „ 

240 „ 3 1l-16th8„ 

The proof weight was fixed at 240 tons, as being double the greatest 
load which the bridge can by any possibility be ever required to bear. A 
heavy goods' train weighs less than half a ton per foot lineal ; a train, 
consisting entirely of locomotive engines (which would be the heaviest of 
all possible trains) would only weigh one ton per foot lineal, and, con- 
sequently, would place a load of not more than 120 tons on a bridge of 
120 feet span. The new bowstring bridge has, therefore, been proved to 
twice the weight which ever can be placed upon it, «ad. to ioxa ^ycgl^^^ 
weight which it is ever likely to have to bear, li \& &cas^^ '^<^«ss%«rs 
ta add, thai the trial gave great satisfactloii to &!11 p«r\iveft. TikS»^ x^*^ «x^ 
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adapted for large spans, in cases where either headway is of importance, 
or where sufiScient abatment cannot be obtained without very heavy 
expense. Bridges constructed of these ribs may be employed with perfect 
safety for very large spans, in precisely the same manner as ordinary 
girders are used for small ones. The strength of the bridge depends upon 
the rib or arch, and on the tiebars by which the extremities are held 
together. The vertical standards are introduced, partly to suspend the 
load from the arch, and partly to obtain longitudinal and transverse 
firmness ; they also support the tiebars. The diagonals are employed for 
the purpose of preventing undue deflection in the rib, when the bridge is 
unequally loaded. The rib itself is constructed of boiler-plates and angle- 
iron riveted up in the form of a square hollow trunk ; it is strongly tied 
together, so that the fall section of the plates and angle-iron may be 
depended upon to resist the crushing strain. 

In order to give this trunk additional lateral stiffness, the side plates, 
which form the top, are made to overhang, and are strengthened on the 
edges by angle-iron, &c. The tiebars measure about 8 ins. by 1 in. each, 
and are introduced in sufficient numbers to take the whole strain. The 
ribs are supported at each end on cast iron shoes, fixed at one end to 
the piers, and mounted at the other on sliding frames and rollers. This 
arrangement provides not only for expansion and contraction, but also for 
motion under a very heavy load. The action of these parts under proof 
has been found to be perfect. Cross girders, constructed entirely of 
wrought-iron, are suspended between the ribs. Besides the above ex- 
periments, the two ribs for a bridge, 130 feet span, have been proved 
with a weight of 260 tons — i. e., 2 tons per foot lineal — each, put on in 
dead weight, by suspending cast iron cross girders underneath the points 
where the wrought-iron girders are intended to be attached, and by 
placing thereon 260 tons of rails, pigs, bars, &c. In proving, the load 
was first put on two points at one end, then on the next two points, and 
so on, in order to produce, as nearly as possible, the same effect as the 
passage of a heavily loaded train. In the case of one rib, the load was 
allowed to remain for several days, and then removed. After the lapse 
of a few days, the same load was replaced, and again allowed to remain 
some days. The results were very satisfactory. 

During the process of proving, observations were taken with a dumpy 
level, placed at a distance ; and the sinking of the bearing plates in the 
ground was observed and noted. The bridges now being constructed, are 
intended to carry a double line of rails ; and the test applied is, therefore, 
equal to two tons to each foot lineal of single line of way. This test was 
fixed upon in the belief that the greatest possible load which can in work- 
ing be placed upon each line of rails is about one ton per foot lineal ; and 
that, to provide for the additional strain caused by the rapid motion, &c., 
of the practical load of trains passing, the proofweight ought to be fixed 
at donbte the greatest possible load. In very large spans (say 400 feet 
and upwards) it would be necessary, on many accounts, to use four ribs 
instead of two, and to brace all the four ribs together overhead, so as to 
alfiajn additional transverse stiffness. — JiBning Journal. 
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BOCHAZ'S IMPKOYEMENTS IN THE MANUFACTURE OF OXIDE OF ZINC. 

M. C. A. F. BocuAZ, of Paris, the patentee, states, that by this im- 
proved process, the employment of retorts, as by the old method, is 
dispensed with, the fuel and labour greatly economised, the operation 
completely independent of the skill of the workman, and the loss of metal, 
incidental to the old method, prevented. Ores of lead and zinc may be 
operated on at once. The principal feature consists in the reduction of 
the native sulphuret of zinc (blende), and of the carbonates, oxides, and 
silicates of zinc, and snlphurets and oxides of lead, by the action of the 
reducing gases of a blast furnace, by which the scoria, or slag, is fused, 
and the zinc volatilised ; the vapours are then condensed, and conducted 
into a reservoir, situated over the mouth of the furnace, and heated by the 
gases therefrom. The furnace having been heated to the required tempe- 
rature by the combustion of fuel alone, a charge of any kind of the above 
zinc ores, mixed with a suitable flux, is introduced into the charging 
Aperture ; and by means of a cover above, and a sliding plate below, none 
of the gases are allowed to escape. The charge thus falls upon a layer of 
incandescent fuel ; the layer of fuel is then poured upon the ore; then 
another charge of ore, nntil the furnace is full, and it is to be replenished 
as the charge sinks below a certain depth. The zinc is thus volatilised 
by the heat, and the scoria falls into the lower part of the furnace ; the 
gases and volatilised zinc pass, through proper openings, through a hy- 
draulic main, and there deposit any zinc carried with them. — Mining 
Journal. 



THE GREAT DEE YIADUCT ON THE SHREWSBURT AND CHESTER 

RAILWAY. 

Br this noble structure, the Shrewsbury and Chester Railway crosses 
the river Dee, in the Vale of Llangollen, at one of the loveliest spots in 
the principality of Wales; where Nature has grouped the various elements 
of beauty in the richest profusion, and art has recorded its triumphs by 
first-class works. 

This stupendous Viaduct consists of 19 semicircular arches of 60 feet 
span ; and the height from the bed of the river to the top of the parapet 
at the centre pier is 148 feet, being 80 feet higher than the Menai 
Bridge. Its length is 1,532 feet. The arches ure built with a double 
ring of arch stones four feet deep, having a broad chamfer cut off each 
arris; this double chamferred ring being continued down the piersi 
without break to the foundation. There is no projecting or springing 
course to break the simple and majestic outline of the arch and piers. 
The piers are thirteen feet thick, and twenty-eight feet six inches long at 
the springing of the arch ; and have a curvilinear batten or slope on the 
face, which gives strength and graceful form to the whole. The viaduct 
la foBnded on the solid rock, and is built of stone, with the exception of 
the interior arching, which is of hard fire-bricks. The tint of the stone 
is warm and beautiful ; the quoins or outer rings of the arches and piers 
are smoothly dressed ; all the rest of the work is roug\iT\]&tv<^, «(A^<2(qh^^^ 
to the mind the idea of great strength and solidity. T\i<6 ^«cvq^\.S& %k^» 
aa a iwJd projecting atrmg-courae, supported on deutela *, \^i«fife '^«s\.% «s^ 
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in sins^le stones smoothly dressed, and give a noble finish to this portion 
of the design. 

The first stone of this great work was laid on the 19th of April, 1846 ; 
and the last arch was closed on the 12th of Augnst, 1848 ; bnt the 
ceremony of keying the last arch did not take place tiU the 25th of 
Augnst. The construction thus occupied a period of two years and fonr 
months. The structure contains upwards of 64,000 cubic yards of solid 
masonry, and cost about £76,000. It is the largest of its class in the 
world yet erected ; and its cost per cnbic yard bears a favourable com- 
parison with that of any similar work yet erected in this country. 

The viaduct has been erected under the direction, and from the design, 
of Mr. Henry Robertson, the engineer of the Shrewsbury and Chester 
Railway, who originally laid out this portion of the railway in November, 
1845, and who conducted the works to successful completion. — Illustrated 
London NewSy No. 340. 

Messrs. Makin, Mackenzie, and Brassy, were the contractors, at a cost 
of upwards of £100,000. The cost of timber required to form scafibld- 
ing, &c., for its erection was £15,000, and between 300 and 400 masons 
alone were employed during the whole time of construction. 

PUBLIC PASSENGER TIME-SIGNAL FOR RAILWAY STATIONS. 

A GREAT want has long been felt for some certain and effective means 
of informing or warning the public of the approaching departure of pas- 
senger trains. Bells rung within or near the station cannot ensure this 
purpose, the sound being easily stifled, and apt to be regarded, besides, as 
a nuisance. Clocks are still more useless, as they are visible only at 
short distances, even where they can be placed in conspicuous positions. 
The requisite machine, it is confidently stated, has now been devised and 
brought into successful operation. It consists simply of a lofty pillar, 
with a moveable ball, which drops, within a limited space of time, from 
the top to the bottom, and, as it descends, indicates exactly the time 
which is to elapse before the train sets off. Being a most conspicuous 
object, it is distinguished at a considerable distance by intending passen< 
gers, who are thereby saved all unnecessary hurry and excitement in 
making their way to the station. The North British Company have 
erected one of these signals at the Portobello Station ; and we imderstand 
that it has proved a very great comfort and relief to the inhabitants. 
Every station of any importance ought to be provided with a similar 
apparatus, the cost of which is insignificant, considering its real and con- 
stant utility, and the prevention of annoyance, both to the company's 
servants and the public, which it secures. We are sure that the least of 
the inventor's objects is the mere pecuniary profit which may accrue from 
this ingenious instrument ; and we have therefore the less hesitation in 
calling the attention of railway managers to its undoubted merit and use- 
fulness. — Scottish Railway Gazette, 

ELECTRO<MAGNETIC RAILWAY SIGNALS. 

Mr. J, C. HoBEBTS, of Holywell, Flintshire, has invented a mode ot 
enabling gusrda or passengers in a train to %o\mdL «ix«kxmQ>Ti\2i^& ^s&^-^ 
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neer's whistle, and call his attention to any danger which may threaten 
the train, or any portion of it. The means employed is electro-mag- 
netism — a wire passing through all the carriages, with a spring to each 
compartment, enahling the passenger, by a pressure of the finger, to 
bring the positive and negative poles or ends of the wire together, and 
thus act on the steam whistle. The objection at first urged, that passen- 
gers might use it unnecessarily, or from mischievous motives, is met by 
a contrivance which would at once point out the compartment of a car- 
riage in which the alarm had been sounded, and contradistinguish it from 
an alarm sounded by the guard ; because, in the case of a passenger 
sounding it, a bolt at that point holds the spring in the 2)ositiou in which 
it has been forced in giving the alarm, and it can only be released by 
means of keys to be in the possession of the guards. The passenger, tbere- 
foie, could only give one sound on the whistle ; whilst a guard would be 
able to give a succession, according to some preconcerted plan, by which 
the engineer would know from whom the signals proceeded, and what he 
was to do. The inventor suggests that the engineer, VL\ion an alarm 
being sounded, if not able to discover danger, should not necessarily stop 
the train, but wait till the guard had gone to the carriage from which the 
signal proceeded, and ascertained whether there was good ground for the 
alarm. In cases where the alarm was given wantonly, or mischievously, 
a fine of £5, or some serious sum, might be levied, under the company's 
by-laws. It is suggested that such a mode of communication would be 
very desirable in cases where a single carriage in the midst of a train 
gets off the rails unknown to the engineer; it might then prevent farther 
mischief. 

To test the effect of the electro-magnetic process in sounding the 
whistle, an engine of Fairbaim's construction was got into working order 
with the steam up, and a steam-whistle was screwed on to the left side of 
the front of the boiler, over the steam-gauge, to which was attached, in 
an isolated position, an electro-magnet. The magnet is formed of coils 
of copper wire, surrounding a bar of soft iron. A small battery connected 
with it was placed in the tender, and a wire from the battery and another 
from the magnet were carried out to a distance of fifteen or twenty 
yards. The mere bringing of these two ends of the wire in contact, 
completing the electric circuit, draws down an armature or horizontal 
bar towards the poles of the magnet (which is placed under it), and this 
depressing the short end of the lever, its other end sets in motion a 
valve, allowing steam to pass from the boiler of the locomotive into the 
apparatus of which the steam- whistle forms a part ; whilst the alarm is 
given instantly, and continued until the contact is broken. So efficient 
was the apparatus in power, that, whilst a weight of only a pound and a 
half is sufficient to depress the lever setting the machinery in motion, the 
magnetic power was equal to 2 cwt. The practicability of sounding 
the steam-whistle by this process was therefore placed beyond a doubt. 
The ends of the wire were brought into contact with one of the solid 
rails on which the engine stood, and with the wheels, with the same 
instantaneous effect on the whistle. To equip a tmn m\\v\XiS& \)LY|^%s^^^ 
it is proposed to have pieces of wire along the sidea, tYkXOM^, oi >s:^^^ex.< 
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neath each of the carriages of the companies using them, with spring 
clips, and jointed staples at the ends ; so that when the carriages are 
joined together, forming a train, these ends could be linked together in a 
moment, and the metallic contact necessary would be formed in the time 
the words could be pronounced. The ends might project beyond the 
carriages so as to allow of the variable separation between the carriages 
which sometimes^takes place ; or the wire might in such places be twistiedl 
into a kind of spiral spring, capable of being lengthened at pleaaiue. 

TRANSMISSION OF MONET BT BAILWAT. 

Mr. Chubb has invented an iron box for the Transmission of Money, 
Bullion, &c., on Railways. A wrooght-iron box, lined throughout with 
hard steel plates, is locked down at the terminus to a strong iron plate in 
the guard's carriage ; the key of this lock, and also the key by which 
access can alone be obtained to the Interior, is kept at the principal ter- 
minus by the officer who has charge of the cash. Each station-master ia 
provided with a key, which opens a small lid at the top ; when he has 
money to send, he unlocks the lid, places his bag of money or parcel in. 
an open drum underneath, moves a handle which turns the drum, and 
the cash is dropped inside : before he is able to take out his key, he must 
move the drum back, and see that the money is gone. It will be ob- 
served, that he cannot leave the lid unlocked : when the box arrives at 
the terminus, it is unlocked from the frame, taken into the office, and 
placed on a similar frame there. The cash- keeper only can with Ms key 
then get access to the money. — Mechanics' Magazine, No. 1310. 

BALANCING THE WHEELS OF LOCOMOTIVE ENGINES. 

At a meeting of the Institution of Mechanical Engineers, held at Bir* 
mingham, Mr. M'Connell has read a paper " On the Balancing of Wheels." 
The proper balancing of the wheels of locomotive engines was stated to be 
a very important matter, as most of the railway accidents, in cases where 
the carriages had jumped off the line of rails, were to be attributed to a 
want of proper balance in the wheels of the engines. The merit of the 
discovery of the proper balance is due to Mr. George Heaton, of Shad- 
well-street Works, Birmingham ; who, when employed by the Earl of 
Craven, had occasion to examine a lathe which jumped in a very violent 
manner, and in the pulley of which he discovered a want of balance. This 
defect he remedied, and the lathe afterwards worked properly. Mr. 
M'Connell went on to detail instances of Mr. Heaton's experiments, and 
then read some accounts of accidents on railways, which appeared to have 
resulted from the cause to which he had alluded. After an explanation of 
the central forces of wheels, the speaker proceeded to exhibit, by models, 
proofs of his statements ; passed on to describe the usual manner of ba- 
lancing the wheels of locomotive engines, which, he contended, was an 
improper one ; and concluded by illustrating, by another model, the ne- 
cessity for obtaining an accurate balance in the piston rod. 

"the FAJRTIELB" RAILWAT STEAM-CARRLA.GE. 

Tmis Carriage liaa been boilt by Adams aud Co., itom X\a ^vs^giviA 
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plan of the patentee, Charles Hatton Gregory, for the Bristol and Exeter 
Bailway. The engine is peculiar. The frame is, for convenience, made 
to bolt to the carri^e firmly, in a separate length, so as to remove with 
facility, in case of repairs. The boiler is tnbular and vertical, 3 feet in 
diameter, and 6 feet high; 150 tubes, 4 feet in leugth, 1§ inches dia- 
meter ; fire box, 2 feet high, 2 feet 6 inches diameter. This will give 
20 sqnare feet of heating surface in the fire-box, 150 feet tube surface in 
the water, and 50 feet in the steam, which has great effect in drying it 
before it leaves the boiler. The vertical tubes are found to generate steam 
very rapidly. The cylinders are 8 inches in diameter, and of 12 inches 
stroke. The pistons communicate by their connecting rods with a sepa- 
rate crank-shaft, on which are placed the eccentrics. The driving wheels 
(4 feet 6 inches in diameter), the axle of which is in front of the boiler, 
are put in motion by side rods or crank pins. Thus, when the side rods 
are removed, the whole becomes an ordinary wheel carriage. The tank is 
in front of the boiler, and will contain 220 gallons of water. The coke- 
box is attached to the carriage end. The fuel and water would be suffi- 
cient for a journey of about 40 miles. The first-class compartment is 
fitted for 16 passengers, but 6 extras could find room. The second class 
will carry 32, but on occasions, 48 : total, 60. The running wheels are 
3 feet 6 inches in diameter, and run independently on their axles, as well 
as the usual movement of the axles in the journals. The frame is within 
9 inches of the rails, and no steps are required. The total w eight is esti- 
mated at 10 tons; and the consumption of coke will be under lOlbs. per mile. 
The steam-carriage has exceeded a speed of 35 miles an hour ttp a 
3 mile incline of 1 in 100 ; and 41 miles doum the same incline, with the 
disadvantages of a very sharp curve and no run at starting, very loose 
rails, and one of them deeply rusted from disuse, grinding in the flanges 
with great friction. There is little doubt, when in order, this carriage 
will make 60 miles per hour on good rails on a level. — Illustrated 
Lojidon News, No. 345, which see for an engraving of this new carriage. 

COMPKESSED AIE LOCOMOTITE ON COMMON BOADS. 

A CABBIAGE upon this principle has been constructed in the workshop 
for the College of Civil Engineers, at Puiney, under the immediate direc- 
tion, and from the plans, of Baron Benihard Yon Bathen : first, by com- 
pressing the air with a rotatory steam-engine ; and secondly, by propelling 
the locomotive by a rotatory air-engine. In an experimental trial, the 
carriage, which is about 3 tons weight, travelled from Putney College to 
Wancbworth (about one mile), from beginning to end, with uniform 
and regular speed of about eight miles per hour ; and there is no doubt 
that it would have continued to run for 10 or 12 miles, as was originally 
intended, but for an unfortunate accident in charging the reservoir (a 
combination of cylindrical tubes), to too high a degree of pressure in the 
test, by which the greater part of those tubes were impaired and partly 
destroyed. The cause of this explosion is not fully ascertained, as, in 
most of such cases, the rest of the tubes, which remained au:-U^\vt.) ^«t& 
only charged for the trial, and, by way of caution, to ^ «tt\xio%^«s.%A» 
instead of 50 — to which extent the whule leservoix ytqa loray^tV] ViSs^ 
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aud intended to be used, at this degree of pressure, whicli would have 
allowed the carriage to ran 10 times the distance of the actual trial. 
Nevertheless, we may consider the problem of the practicability of com- 
pressing air in large quantities, and to a high degree of pressure, without 
great loss of power, by the invention of Baron Von Rathen's system, as 
resolved. By his invention also, of a regulator and of an apparatus for 
expansion, the uniform working power is secured, and the loss by refri- 
geration in the expansion very mach diminished. The greater or lesser 
distance of the trial can be, therefore, of no great consequence. — Mining 
Journal. — 

VAPOUR ENGINE. 

An Engine of ten-horse power, the invention of a M. Trembley, a 
Frenchman, has been seen in operation at No. 14, High-street, White- 
chapel ; in which, by a combination of the powers and properties of steam 
and the vapour of perchloride, results are produced, by which machinery 
is worked at 50 per cent, on the cost below the expense of the common 
steam-engine. The first engine constructed on this principle was exhibited 
in Paris in 1846, and the success of the experiments was admitted. 
There is now an engine on the same principle at work in a glass manu- 
factory at Lyons, which is of 35-hrose power; in it ether is used, by the 
vaporization of which the force is obtained. In the engine now at work 
at Messrs. Home's, perchloride has, on the suggestion of M. Arago, been 
employed in the place of ether. The perchloride is an agent from the 
vaporization of which no danger can arise, from explosion or combustion ; 
it is uninflammable, and may be poured into a red-hot iron ladle with 
perfect impunity, nothing being produced but vapour from the experi- 
ment. 



REGULATED TIME-BALL. 

Pbopessor Chevallier observes : ** The usual method of indicating 
the time by a Ball is by permittiug the ball to fall freely, the motion 
beiug a little accelerated at first by a spring. It is evident that this 
method is subject to some uncertainty as to the particular instant of 
time which is to be observed. There is also some inconvenience arising 
from the derangement to which the apparatus is liable by the sudden 
stoppage of the motion of the ponderous ball. 

" It is proposed to remedy these disadvantages by regulating the 
descent of the ball, so that its motion may be uniform, and causing it to 
pass through three or five horizontal hoops. The motion may be so 
regulated that the ball may pass through the distance between one hoop 
and another in a determinate interval, as about 20' ; and the mean of 
the times at which the ball is observed to pass the successive hoops may 
be taken as in the observation of the transit of a star. 

" If the ball is spherical, the time of its bisection by the hoops may be 
noticed. 

" The observer is supposed to be at some distance from the apparatus, 
so that his eye may not be very far distant from the plane of any of the 
hoops." — Froceedin^s of the JRoyal Society, 
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A POKOOTTEN STEAM-ENGINE. 

Among the companies whidi were dragged ia among the Imbbles of 
1720, was the York. BoUdings Company, which had purchased the site of 
York House, in the Strand, to build works for the supplying of the west 
end with water from the Thames. It is a remarkable faet, and (me that 
appears to be entirely forgotten, that, within two or three years of the 
date of which we are speaking, a veritable Steam-Engine was constructed 
here, which is thus described in the " Foreigner's Guide to London," pub- 
lished in 1729 : — " Here you see a high wooden tower and a water-engine 
of a new inrention, that draws out of the Thames above three tons 
of water in one minute, by means of the steam arising from water boiling 
in a great copper, a continual fire being kept to that purpose. The steam 
being compressed and condensed, moves by its evaporation and strikes a 
counterpoise, which counterpoise strikinganother, at last moves a great 
beam, which, by its motion of going up and down, draws the water from 
the river, whidi mounts through great iron pipes to the height of the 
tower, discharging itself there into a deep leaden cistern ; and thence 
fisdling down through other large iron pipes, fills them that are laid along 
the streets, and so continuing to run through wooden pipes, as far as 
Marybone fields, falls there into a large pond or reservoir, from whence 
the new buildings near Hanover Square, and many thousand houses, are 
supplied with water. This machine is certainly a great curiosity ; and, 
though it be not so large as that of Marley, in France, yet, considering its 
smallness in comparison with that, and the little charge it was built and 
is kept with, and the quantity of water it draws, its use and benefit is 
much beyond that." — Wrights " England under the House of Hanover " 

NAVAL STEAM-ENGINES. 

The Washington Union, of Jan. 5, contains a long report frt)m a board 
of professional engineers and others, appointed by the Secretary of the 
American Treasury to test an important improvement in the construction 
of Naval Steam-Engines, the invention of Capt. Ericsson, which is to 
create, it is said, " a new era in steam navigation." We give the parti- 
cuLirs as they have been abstracted by a contemporary. There appears to 
be an apparatus called an evaporator, and another a condenser, conve- 
niently arranged amidst the machinery so as to occupy very little space. 
By this, the steam, after performing its work, is converted into water and 
forced back into the boiler — again and again taking the same routine. As 
some of the steam will always be lost by loose joints, the evaporator sup- 
plies the deficiency from the element in which the vessel floats ; and from 
this increased supply of steam the condenser affords any desired amount 
of fr^sh water. The whole is said to be complete and perfect, and the 
following results obtained : — 1. A steamer may go to sea and complete her 
voyage without ever having one particle of salt water in her boiler, if she 
will begin it with fresh water. 2. She need not carry any tanks of fresh 
water, but can make it from the sea at will, thus saving the space for fuel. 
8. Besides the supply for the boiler and culinary p\ur^o«e&, ecL<svx.^^^^ 
water can be moAe to allow each sailor a bath every d^^, V)ca ^axy^ 's^'^ 
be so ample, 4, The &ce need never be extinguished \.o tf^vCTft >i}i&>a^^^'t 

D 
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of salt and mud, as neither salt nor mud will ever get in ; thus saving fdd. 

5. The boiler will require little or no watching ; being once arranged, the 
machinery will do the rest, and keep up the exact supply of pure vratet. 

6. A boiler at sea, especially in the Gulf of Mexico, inll last two or three 
times as long as at present, as no impurities will be admitted there • * - 
more than on the lakes. 7. Nearly one-fifth of the fuel will be savec f ^ 
the heat will act on the plates and flues, free of incrustations from sal» ui- 
mud, and the water from the condenser, while very hot, will be pumped 
into the boiler. 8. A low-pressure engine will answer on the Mississippi 
and Missouri, as well as on streams of clear water, as the muddy water wiU 
be evaporated, the vapour re-condensed, and forced into the boUers as clear 
as crystal. 9. The awful bursting of boilers, so often occurring on the 
western waters, may be arrested^ e» toto ; as the saving of fuel, and the 
equal adaptation of the low-pressure engine, will induce its substitution in 
lieu of the powder magazines, as the engines now in use may be called. 
10. The oil used around the piston of the cylinder, and the rust on the 
boiler, may impart a little of their taste at first to the steam and water ; 
but a very simple filter wUl make it as pure as when distilled in the che- 
mist's laboratory. 

^ INCRUSTATION IN ST£AH-BOILEBS. 

M. Cave, the eminent French engineer, announces that he has ascer- 
tained that a number of small oak blocks, thrown into Steam- Boilers, has 
the effect of completely preventing incrustations, and that it is sufficient 
to renew them about once a fortnight. — Mechanic** Magadne, No. 1318. 



THE EOTARY STEAM-ENGINE. 

A PATENT has been secured for an American inventor, of a new kind of 
Rotary-Engine. It consists of a " piston-wheel,'* on which a number of 
pistons are radially disposed in tangential curves, working steam-tight 
against the inner circumference of the cylinders. Around the periphery 
of the cylinder are openings, one less than the number of pistons, in which 
are slide stops passing into the cylinder. The peculiar form of the pip> 
tons enables the stops graduaUy to recede frt)m the interior of the cylinder 
till they become flush with the surface, and allow the pistons to pass them, 
when they are again projected into the cylinder, to act as a surface 
against which the steam propels the piston-wheel forward. 

aUADKUPLE (steam-engine) ALLIANCE. 

Messrs. A. and A. Shaw, of Park Mills, Shaw, near Oldham, have 
started four new and powerful Steam-En gines, made by Messrs. E. and 
J. Taylor, of Marsden, near Huddersfield. The chief point of interest 
connected with them, arises from their all being united together in one 
engine-house, — a thing never before witnessed in this country. The whole 
power of the four engines is coocentrated at one point, and works so that 
two cranks are up and two down ; thus obviating the hitherto existing 
weakness of the ordinary engines, where the desideratum is supplied by 
the momentum of the fly-wheel. Their first trial, combined in this 
maimer, was looked forward to with some «inx\e\.7, bisA ;i\. ^iJti^ ^MQfc 
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appointed for starting, a large number of spectators assembled to witness 
their first efforts. At a given signal the steam was turned on, and the 
whole moved together in the most perfect unanimity, eliciting marks of 
i^piobation, and affording conclusive evidenccof the complete success of 

£''^ " Quadruple Alliance/' where uniform motion is indispensable. — • 

apf ^ Mercury, 

THE "VLADIMIE," RUSSIAN STEAM-FRIGATE. 

The Vtadimirhs the name of a new Steam-Frigate, which has been built 
and engine-fitted in the Thames for the Emperor of Russia, and which, 
after making several successful trial trips to the Nore and back, left on 
a voyage to Sebastopol, in the Black Sea. The vessel is stated to be 
of 1200 tons burden, with 14 feet draught of water on an even keel. The 
total weight of the steam-machinery (with a supply of water and fuel in- 
cluded) is about 220 tons, and the space occupied by the engines and 
boilers, 60 feet high by 20 feet in breadth. The engines, which are on 
the oscillating principle, and fixed horizontally, are nominally of 400 
horse-power ; but the actual power, as shown by the indicator-card, is 
1200, so that the weight of the machinery does not much exceed three cwt. 
per horse-power. The cylinders are 78f inches in diameter, with a six 
feet stroke ; and the wheels which they have to drive are 25 feet 4 inches 
in diameter, with 4 feet 9 inches immersion. On one of the trial trips, 
with a pressure of steam in the boilers of 12 lbs. per square inch, 
the paddle-wheels made 19 revolutions per minute ; and the average speed 
on the measured mile was 11 knots per hour. The boilers, which are four 
in number, are placed two aft of the engines and two abt^t of them, and 
there is a passage between each pair into the engine-room in the centre. 
The furnaces under the boilers are worked from the back, and, to prevent 
the radiation of the heat from the front of the boilers, they are screened 
on that side by partitions of wood. The whole height of the boilers is 
only 8 feet 6 inches, which is 1 foot 6 inches below the load water-line. 
The air-pumps are worked by vibrating trunks, without guides. Two 
valves or slides are attached to each engine and wheel, and act as counter- 
balances. They are worked by four connecting-rods, which, again, are 
worked by four eccentrics, fixed on the crank-shaft by an arrangement 
similar to that used in locomotive engines, — a plan first introduced by 
Messrs. Rennie in marine engines. The starting, stopping, and re- 
versikg gear — the barometers and steam-gauges — are all conveniently 
placed within reach or under the eye of the engineer. The boilers are 
supplied, when not working, by a small steam or donkey-engine, which is 
worked by the waste steam from the boilers. 

The performances of this vessel on the trial trips were in the highest 
degree satisfactory, and such as to do great credit both to the builder 
(Mr. Mare), and to the engineers (Messrs. George and John Rennie). So 
exactiy had the effects of the different weights to be placed on board of 
her been allowed for, that no material difference could be detected between 
her calculated and actual displacement. And the machinery) too^ wq& vol 
every part so perfectly adapted to its intended nae», %& \« xsss^ ^^a ^^i^^ 
tion or re-at^aatment wbateyer, after beini^ "put ou >o««i^. — ^l^ecTwwwA^ 
Magazine, No. 1287, 
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THK STEAM-SHIP " DISPATCH." — ^ANmiLAK ENGINES. 

The New South- Western Steam-Packet Companj have added to thdr 
fast-increasiDg fleet of Steamers, a new one, namied as above. The engiiMi 
are of 200 horse-power, and built by Messrs. Maudslay, Sons, and ]^rid» 
on the well-known Annular Principle, first introduced by that eminent 
firm. The great objection originaUj taken to engines on this plan, wis 
the excessive Mction to which, it was supposed, the pistons must be sub- 
ject ; some went so far as to say that it would even swallow up the whole 
power of the engines 1 

Now, the result of all the inquiries which we have made on this head,--* 
inquiries not confined to those who have had the designii^ and superia- 
tending of such engines, but extended to the engineers who have been 
entrusted with the actual working of them, and have, therefore, had the 
best opportunities of testing and measuring the amount of friction of the 
piston of the annular engine, as compared with that of the piston of the 
common cylinder engine — is this, that though there is indeed an inerease 
of friction in the former, it is so trifling in amount that it may be alto- 
gether neglected as an element in calculating the power of such engines; 
and as far more than counterbalanced by other advantages belonging 
almost exclusively to this and the double cylinder engines manufisctcared 
by the same firm. The advantages to which we allude are consequent upon 
the great length of connecting-rod of which the annular engine admits. 
True it is that Mr. John Seaward and Professor Airy have demonstrated 
that it is a matter of indifference whether a short or a long connectiBg- 
rod is used (within certain definite limits, of course) for tnmsmitting ths 
power from the piston to the crank ; but there are other drcumstanoes to 
be taken into account, than the mere lines traced out by the crank and 
the connecting-rod during a complete revolution of the crank. The 
parallelism of the piston-rod, in its upward and downward course, 
must in any case be maintained ; but when the connecting-rod is short, 
the brasses of the parallel guides become much sooner worn out than when 
it is long. Again, in all engines, especially those of great power, the 
shorter the connecting-rod is, the farther the strain upon t& framing 
(resulting from the constant change in the line of motion) is removed from 
the perpendicular to the horizontal line, and consequently the greater the 
tendency to twist the framing from side to side. The annular and double 
cylinder engines are excellent exemplifications of the advantage gained in 
this particular by the use of a long connecting-rod in preference to a short 
one. Not a single diagonal brace or stay is required to counteract the 
hdsting tendency to which we have alluded, while in engines having short 
connecting-rods, the working parts are necessarily almost buried in cross- 
stays and diagonal braces, in order to protect them from being shaken to 
pieces. — Mechanics' Magazine^ No. 1277. 

PROGRESS OP STEAM NAVIGATION IN THE INDIAN SEAS. 

The Mining Journal gives the following as a list of the Steamers 

belonging to the Honourable East India Company : — Acbatt 1,143 tons, 

350-horses power, 6 guns ; Ajduhu, 1,440 tons, 500-h. p., 6 guns ; 

*J!sj^^7a, 163 tons, 40-h, p.; Atalanlay^\^ tona, ^\Q-\l.^„^ \B«b»% 
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Auekkmd, 946 tons, 220.h. p.; Semice, 664 tons, 280-h. p., 8 gans; 
* Comet, 204 tons, 40-b. p.; * Conqueror, 204 tons, 40-h. p. ; * Indus, 
304 tons, 60-h. p. ; *Meenee, 409 tons, 80-h. p. ; *Medusa, 43,2 tons, 
70-h. p. ; * Meteor, 149 tons, 24-h. p. ; Moozuffur, 1,140 tons, 506-h. p., 
6 guns; *Napier, 1,440 tons, 500-h. p., 6 guns; Nimrod, 153 tons, 
40-h. p. ; *NUocret, 153 tons, 40-h. p. ; Flanei, 335 tons, 60-h. p. ; 
Queei^ 760 tons, 220.h. p., 4 guns ; *S(UeUUe, 335 tons, 60-h. p. ; 
Semirame, 1,000 tons, 300-h. p. ; Sesostris, 876 tons, 220-h. p., 4 guns ; 
Snake, 40 tons, 10-h. p. ; Vietoria, 714 tons, 230-h. p. ; Zenobia, 684 
tons, 280-h. p. The vessels marked * are bnilt of iron, and were sent 
from England in pieces. The greater portion were constructed on the 
Thames and Clyde, and put together at Bombay. 

INTSODUCTION 01* STEAM NAVIGATION INTO AUSTRIA. 

The .first attempts to navigate the Danube by Steam, were made by 
some French and German engineers, who were so confident of success 
that they did not even try the vessel, but at once invited the Emperor, 
Franeis I. to honour them with his presence on their first trip to Pesth. 
His Majesty safely embarked, and a most favourable passage was made 
douM the stream ; on arriving at Pesth, with the Emperor on board, the 
vesad created no little sensation — salutes were fired from all the batteries, 
and the curiosity evinced was intense; and, to celebrate the great event, 
public balls and other festivities were given. At the end of all the joyous 
proceedings, his Miyesty intimated his intention of returning to Vienna. 
But when orders were given to " go on with all speed," to the astonish- 
ment of aU it was found that the engines had no power, — that the stream 
was carrying the boat down the river. All attempts to propel the boat 
against the current proved ineffectual ; and his imperial majesty was 
obliged to land, and proceed to Vienna through a country where the roads 
were so had that the carriage frequently stuck fast in the mud. The 
parties from this defeat were induced to believe that to navigate the 
Danube by steam-vessels was impossible, and this opinion was corrobo- 
rated by " eminent engineers'* of Vienna. In 1830, Mr. J. Pritchard, a 
Wodwidi Dodcyard shipwright, arrived in Vienna with a companion, 
named Andrews, as interpreter, who, after examining the currents of the 
Danube, announced to Baron Putton, an influential banker in Vienna, 
that he saw no difficulty in effecting the desirable object. This enlight« 
eaed nobleman, knowing the advantages to his country which must arise 
by earrying out such an undertaking, at once supplied Mr. Pritchard with 
the requisite capital for a second attempt; and orders were given to 
Messrs. Boulton and Watt for the engines, which are at present working 
as well as they did on their first arrival in Austria. The "learned" 
Viennese continually asserted that the second attempt would be only 
money thrown away, and not unfrequently was Mr. Pritchard taunted 
while at his work. With persevering energy, however, he completed his 
ship ; the engines having arrived fr^m England, were properly fitted ; 
an^ aU being ready, Mr. Pritchard took the command, accom^axLved \\^ 
hk supporters only; those who had been previoudy d.de!&\A^ \&. ^^€a. 
altiimnpt wereeonteat to remain on shore, expecting to \ia.^e ^\i»Kt\.^\^ii^^^ 
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at the Englishman. Mr. Pritchard, however, brought his cSiaige into 
the rapids near Floresdorf, and, to the general astonishment, cleared tiiem 
in gallant style. Mr. Pritehard returned to Vienna, where be was well 
received ; the ship was visited by the Imperial fanoily, and permission 
given to name her The Francis the First. A concession was then granted 
by the Austrian Government to Mr. Pritehard for the exclusive right of 
carrying on steam navigation on the Danube for 15 years. A Company 
was then formed; but, from some mismanagement on the part of 
Pritehard and Andrews, the Directors got hold of the concession. An- 
drews contrived to obtain about £6,000, while Pritehard, the successful 
practical man, resides near Fiulme, nearly destitute. — Correspondent of 
the Mechanics* Magazine^ No. 1277. 



AMEBICAN STEAMEBS. 

Db. Scoresbt remarked, in a lecture which he lately delivered at 
Bradford, that the recklessness and daring of the Americans were remark- 
able, and might be well illustrated by the value which appeared to be set 
upon life in their Steamers. British steamers sailed across the Atlantic 
at a pressure of steam from 5 lbs. to 7 lbs. on the square inch. The 
American Atlantic steamers profess to work at a pressure of 20 lbs. on 
the square inch, and the North River steamers at 16 lbs. to 20 lbs., and 
sometimes 30 lbs., on the square inch ; while on the Mississippi a pres- 
sure of 80 lbs., 100 lbs., 120 lbs., and even higher, was had recourse to. 
It was, consequently, very easy to account for those tremendous explo- 
sions so frequently occurring on those rivers. Dr. Scoresby mentioned 
several of these explosions as cases in point — showing that the passengers 
were equally to blame with the captains of the steam-boats. 

THE NEW STEAM BASIN AT PORTSMOUTH, 

Has been opened with great eclat by her Majesty and Prince Albert, 
who entered it with the royal yacht tender, when Colonel Irvine, C.B. 
the chief director of engineering and architectural works, by the royal 
command placed, the last stone in its position. The entire cost of this 
work, which has been executed under the immediate superintendence of 
Captain H. James, R.E., by Mr. P. Bolt, as contractor, has, up to the 
present time, been £400,000. The basin will accommodate nine first- 
class frigates. It was begun on 10th June, 1843, and the first stone was 
laid on 15th January, 1845. The average mean length is 774 feet; 
width 400 feet ; depth from coping 31 feet ; area about 7i acres. The 
entrance is 80 feet wide. There are two inlets 300 feet long and 70 wide, 
and a graving dock 300 by 80. A storehouse 687 feet long, 48 feet 
wide, and 51 feet high, and a brass foundry 110 feet by 90, wiUi various 
other buildings, such as mills, smitheries, &c. have also been erected. 
The quantity of granite, Portland, and Purbeck stone used in the con- 
struction is 1,155,208 cubic feet; of bricks 7,696,000 cubic feet; of 
memel and beech timber 735,700 cubic feet; excavations removed 
959,500 tons ; clay for dam 25,000 tons. Average number of men 
employed 1,500 ; ^oarriers and conveyera oC m«A.exid) 1,QQQ» 
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THE CATAMARAN. 

It had been annonnoed by advertisement that this patent life-preserver 
would make a trip from Dover to Boologne. All having been got ready, 
the Catamaran was carried down to the water's edge by a few sturdy 
boatmen, and in a trice launched for the first time on the sea, 
amid the roar of artillery and the plaudits of the people. The anchor 
being got, the life-preserver was pulled dear of the land ; and then it was 
put under the pressure of a lug-sul, and took its course across the Channel. 
The catamaran is exceedingly simple in construction. This specimen is 
thirty feet long by eight feet wide. The cylinders were stuffed with 
different sorts of munitions ; and when on the water it looked in shape 
not unlike an elongated badcet, through tbe bottom and sides of which 
the water has free ingress and egress. Its flexibility protects it from 
damage on rocks or sinking ships, and it would be next to impossible for any 
sea to upset it. It will, therefore, be serviceable where no boat could 
live ; and though it does not keep its crew dry -footed, this is a matter of 
minor import in cases of life or death. We have no doubt of the success 
of Mr. Hely's invention, and believe that every seagoing vessel will 
shortly adopt the catamaran as a life-preserver for passengers and crew in 
case of need. In the case of a vessel taking fire at sea, getting on a 
sunken rock, or in any way becoming in a sinking state, were each sailor 
provided with a cylinder case, he could throw his clothes and a little 
store into it, and the strength of the united crew could very soon con- 
struct the catamaran raft. The catamaran, in the above trial, arrived safe 
at Boulogne. — Jhver Chronicle, 

SHIP BUILDINO ON THE WAVE PRINCIPLE. 

Mr. Scott Russell has read to the Royal Institution, a paper '* On 
the Wave Principle applied to the Construction of Ships." Mr. Scott 
Russell's object was — first, to explain a theory of naval construction of 
which he is the author ; secondly, to connect with that theory practical 
rules for the construction of ships ; and, finally, to state the results which 
have followed the adoption of the form resulting from this principle, — by 
the general adoption of which the velocity of merchant steam ships has, 
within twelve or fifteen years, been raised from an average of nine or ten 
miles to an already achieved speed of seventeen or eighteen miles an 
hour. The theory is derived from the observed properties of what Mr. 
Scott Russell has termed the solitary wave of translation (or the wave of 
the first order), and those of the gregarious wave of oscillation (the wave 
of the second order). The first-named wave moves with a velocity which 
can neither be accelerated nor retarded by the velocity of the floating body 
which produces it ; while the latter wave does depend on the speed of the 
boat by which it is caused. The solitary wave is formed by the bow of a 
ship when in motion, and its velocity depends on the curve of the water- 
line of the vessel. 

Mr. Scb'tt Russell proceeded to connect with these properties of the 
waves he described, the following principles of naval &ichit£atw£^\ — 
1. The principle of removing the least quttuWt^ oi yi«^«t \ft "OsiaVa^ 
instance, Assamiag that all horizoxitai molioii Wiio^*^^ ^^^ \sss^eks^ 
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the displacement of that flaid, it is obnous that the amount of moying 
power required to propel a vessel will vary with the balk of water dis- 
turbed, and the range of its distorbance. In the ordinary construction, a 
great mass of water is set in motion on either side of the bows of the ship : 
but, as Mr. Scott Russell had proved experimentally in the wave boats, 
no more water was disturbed by them than was occupied by the immersed 
portion of the vessel. — 2. The principle of adapting the form of the body 
which is to disturb the water to the natural form of the fluid whidi is to 
be disturbed. Referring to the properties of the wave of translation, Mr. 
Scott Russell proved that it was impossible to propel any vessel with a 
speed greater than that of the wave of the first order whidi it produced 
by its motion; and that, therefore, wherever speed was required, the 
shape of the vessel must be modified to accord with tiie laws of that wave. 
Thus, the length of fiist ships must be great (200 feet of keel being 
requisite to insure with least power a speed of 18 miles an hour, 800 feet 
of keel to attain 28 miles, &c.) On the same principle, boats made on 
the wave system are broadest abaft the middle; the lines of run are 
much finer at the bow than at the stem, the bow portion of the water- 
line being coneave. — 3. The principle of allowing tiie replacement of 
water to take place with the greatest possible vdodty. The wave formed 
by the after part of a ship is not the wave of translation, but the oscil- 
lating wave of ike second order. It arises from a vertical motion of the 
water from below to replace ihe hollow left behind the ship as it passes 
onwards. This replacement is most rapid when the stem portion of the 
water-line is full. Mr. Scott Russell mentioned that vessels of various 
kinds which had been built on the principles he described (although the 
principles themselves were not understood by those who acted upon them) 
had always been remarkable for speed, llie old Thames wherry, the 
smugglers' boats, privateers, the caique of the Bosphorus, fishing-boats in 
the North of Sootland, have been built more or less on this principle ; 
and it was remarkable that whetiever the form of any of these vessels was 
changed, with a view to improvement, the speed was always diminished. 
But the most important test of the wave principle of construction is 
afforded in the Holyhead fast boats, — all of which had systematically been 
constmcted, with more or less accuracy, in conformity with the wave 
principle, and are propelled at the rate of from 17§ to ld| miles an 
hour ; the rapidity being the greatest in those boats in whose constmction 
this principle is most accurately maintained. By the same means, Mr. 
Scott Russell felt satisfied that 23 miles an hour could be produced ; and 
he was quite prepared to carry that speed practically into effbct. 

IMPKOTEMENTS IN STEAM SHIP BUILDING. 

Mr. Scott Russell has read to the British Association, a paper, 
" On the Improvements which have been made in Steam Navigation," 
which he explained by appropriate diagrams. The first great improve- 
ment that had been made was in the boilers. Formerly, the boiler flues 
were constmcted of great length, so that the smoke was kept winding 
round and round in the flues, and at last was allowed to escape with diffi- 
i^a/ijr. Now, bowevtae, they had adopted the pW ot ^ttm% «& xuqik^ ^t^ 
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as poasiUe in tlie shortest space of time, — and this had heen accomplished 
by imitstiDg as nearly as they could the locomotive engine boiler, by 
having tabes of thin metal which would evaporate a much greater qoantity 
of water in the same time as flues of the usual thickness : now, also, 
instead of taking the smoke a long distance as in the old fashion, they used 
short floes of four to six feet in length, and by having a great many of 
as tidn metal as poaaible, they heated the greatest quantity of water, and 
had the additional advantage of keeping the metal cool, in consequence 
of which a boiler of smaller extent and surface was of much greater 
efficiency with less weight of metal. 

!nie i^zt point of improvement was in the engine ; in the construction 
of which, however, there had been less change than in other matters. 
Hie former beam engine had been changed for the direct action engine, 
whidi was of various kinds ; but the greatest change which had been made 
within ik9 last ten years consisted in the employment of larger quan- 
tities of wrought iron in the construction of the engines, instead of the 
mass of cast iron fbrmeily used. This was the only great change, — ^for 
the newest Halifax steamers were still fitted up with the old-fashioned or 
lever engines. 

The next improvement consisted in working steam expansively to a 
much greater extent than heretofore. It was only within the last ten 
years that they had adopted this principle : the eflSect of which was, that 
mstead of completely ^ng the cylinder with steam, they filled only to 
the extent of one-fourth — a volume of steam not of course of equal 
density, bat by which they got two-thirds of the work done, and at one- 
fourth of the eost. 

ThA next improvement had been made in the paddle ; not so much, 
perhaps, in the wheel itself — for he was still inclined in favour of the 
old paddle-wheel, although for short voyages he admitted the advantage 
of the feathering paddle-wheel which had been advocated by Mr. Price 
at their meeting some years ago, and he had then opposed him : but of this 
by and by. Another great improvement which he had made, was the 
driving the paddle-wheels faster. They had an old maxim, which was — 
whereas a good old horse, going 2i miles an hour, could not draw ad- 
vantageously at more than 220 feet per minute, and that as the steam- 
engine was only a substitute for horses, and reckoned as so much horse- 
power, it ought not to go faster than 2} miles per hour, and this one 
thing had kept them back for half a century. He did not mean that the 
result should be faster than 2^ miles per hour, but that the piston should 
not rise up and down in the cylinder faster than 2^ miles an hour, which 
was only 4 feet in a second, while the motion of steam of 15 lb. was 
1,100 feet in a second. Fortunately, however, this old maxim had been 
abandoned, and the piston now moved firom 250, 270, to 300 feet in a 
minute. For this improvement they were indebted to- no new principle, 
hot to the application of mathemati^ principles of science. 

He now came to another great improvement : this was the change 
in the formation of steam-boats, which had been radical ; he measvl t&<& 
entire alteration in the form of the ships. A. few ye«c% ^cjc^, %\.«KavrH^»»i^% 
whieb would go tea or twdve miles an hour were de«m!edLt»iAi ^\^ \ \s5^h( 
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however, we liad attaiDed a mach higher rate of speed. Vessds were 
then built on the old-fashioned principle that the water-line shoold be 
nearly straight, that the run of the vessel should be a fine line, and 
that there should never be a hollow line, except a little in the run of the 
ship, but that there most certainly should not be any hollow line in the 
bow, for there the water-line should be straight, or a little convex. Be- 
searches and inquiries were, however, made by a Committee of the British 
Association, as to the form which would enable the vessel to go fastest 
through the water. These inquiries lasted for years, and they established, 
by a series of experiments, a set of very curious facts. Formerly, every 
builder of ships had his notion of proportion; some, that the length 
should be four times the breadth ; others, that it should be 4^ or 5 ; and 
some went so far as to say that the length should be six times the breadth, 
but these were deemed innovations : so that although the proportions of 
width, as compared with breadth, were said to be fixed ones, yet strangely 
enough every one differed as to those proportions. Another question 
was, what part of the vessel should have the greatest width ? and it was 
generally thought that the greatest width should be nearest the bow. Some 
daring persons had, however, put it back as far as the centre of the ship. 
Still this was the exception, and not the rule. Then there was another 
great principle, which was, that the bow and the stem should exactly 
balance each other — that is, that the vessel should be equally balanced ; 
but the new rules which the British Association had established were as 
follows : — ^They began by upsetting the old rule with respect to the pro- 
portions which the length should bear to the breadth, finding that the 
greater the speed required, the greater should be the length, and that the 
vessel should be built merely of the breadth necessary to enable the 
engines to be put in, and to stow the requisite cargo. 

Then the second great improvement made by them was, that the 
greatest width of water-line, instead of being before the middle, should 
be abaft the middle of the vessel, and in fact two-fifths from the stem, 
and three-fifths from the bow. 

The next great improvement was, that, instead of having the bow 
broad and bluff, or a cod's-head bow, for the purpose of rising over the 
wave, you might have hollow water-lines, or what were called wave-lines, 
from their particular form, and with that form the vessel would be pro- 
pelled with less power and greater velocity ; and also that instead of 
keeping to the old fine run abaft, and cutting it away, you might with 
great advantage have a fuller line abaft, provided it was fine under the 
water. Thus, by these improvements the form of the old vessel was 
pretty nearly reversed, to the great annoyance of the old school ; and the 
steamers were given large and commodious cabins and after holds, instead 
of having cabins so pinched in that you could hardly stand in them. Another 
heresy, introduced by the British Association, was, that of the principle 
as to the balance of the stem and the bow upon which they now rested ; 
but which was founded in a most singular error, for they left out some- 
thing which was very material. They concluded that the wave acted 
eguidly on both ends of the vessel in striking it ; but they did not take 
into conaideration the impossibility of this wVi<&ii«kNea&K^^«&T&.Qis\st%,^Q>t 
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luvii^ taken into ealcnlatioa the Telodfy of the wave or of the veesel, 
and that from this drcomstance the coDcnssion from a wave striking the 
bow wonld be a most powerful one, whilb it could not be so with regard 
to the stem, because if the velocity of the wave meeting it was fifteen 
miles, the shock would be as of tMiiiy miles ; and, therefore, it became 
most plain that the bow would give the greatest resistance to the wave. 
Mr. RusseU had examined all the fastest steamers which had effected 
fifteen to seventeen miles an hour, and in smooth water eighteen miles 
an hour ; and he would venture to state that there was not one of them 
which accomplished from fifteen to seventeen miles an hour, which had 
not all these alterations in every particular ; that the wave form and 
wave principle were now adopted by all the great steam-ship builders, 
and that all the fast steam-boats had what was ^ed the wave-bow. Now, 
of the eight boats on the Holyhead and Dublin stations, if examined, it 
wonld be found that all of them were built on these principles, although 
in some of them there was still left a little of the old principle, some of 
the boats being made a little fuller and more straight ; and if any person 
wonld look at one of these boats, it would be perceived that the moment 
they moved, the very wave itself rebelled against them, and broke against 
their bows, — and consequently, that these were slower than any of 
the others. All of them, however, were vessels of the first class: 
he gave the details of their construction, — for which we have not space. 
All of them were examples of the value of the form and the principles 
which the British Association had advocated and introduced at a very 
early period in its history. 

Mr. J. Taylor stated that, as Treasurer of the Association, he could 
bear witness to the value of the efforts of the Association in this direction ; 
and he felt bound in justice to state that the credit Mr. Russell had 
given to the Association was chiefly due to himself, as the individual who, 
with the late Sir J. Bobison, had conducted the investigations on this 
subject. 

Mr. J. Price rose to say, that he agreed with Mr. RusscU in all that he 
had adduced. There was, however, one mode of steam navigation — one 
mode of propulsion, to which he had not alluded : he meant the mode of 
propnlsion by the screw-propeller. He would, therefore, mention that they 
had built a little vessel called the Neath Abbey, which plied from Neath 
to Bristol, a distance of upwards of sixty miles, and which had only two 
12-inch cylinders, — ^in fact, a mere toy — of course using high steam. 
Now, she could walk round the Beresford, which had two 40 horse- 
power engines : the working her upon the high-pressure ^team principle 
necessarily increased the speed of the piston. With these engines they 
had stepped out of the old track. They had not adopted the American 
plan of a high-pressure engine and puffing off the steam, but of a high- 
pressnre engine without puffing off the steam, and without using a jet of 
cold water. He confessed that when this plan was proposed by his 
younger coadjutors, he, as one of the old-fashioned, hesitated, — but at 
length he consented. The Neath Abbey had a screw propeller with 
thr^ blades, which were immersed under the water — \iet \itQi^^'ex\i€\si% 
abont Si feet in diameter. The vessel is bniit in 1\l« \ke;&\i loxm^ ^<cimfii% 
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Bufficient breadth for Her engines. The two 12-inch cylinders are placed 
diagonally, and slang up by wroo^t-iron beams; they lay hold of 
one crank pin, like the hands of two men working at a grindstone ; and 
thus they conducted their engines almost in a snuff-box. Then they 
employed their boiler in the manner described by Mr. RosaelL Then 
they came to the condensation of the steam ; which th^ did not allow 
to go puffing off, but let it pass back into the boiler condensed, and in a 
distilled state, — which accounted for their never having any mud or dirt 
in their hoilGn.'^'AthetuBum, No. 1086. 
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SCREW PROPELLEBS. 

A PAPER has been read at the Royal Institution, by Mr. E. Cowper, 
" On Screw Propellers." Mr. Cowper commenced by an illustration d 
the law of resistance to a body moving through water. A disc of tin was 
drawn up from the bottom of a jar of water by one weight hung ovor a 
pulley — the time being measured by twenty beats of a pendnlunL It 
was then drawn up in ten beats (i.e. twice the velocity) by four weights, 
shovring the resistance to be as the square of the velocily. The ddsad- 
vantages of the common paddle-wheel were pointed out, and the various 
contrivances to obviate them, in the inventions of Buchanan, Oldham, 
Morgan, Field, Gralloway, &c. A general index was given of the various 
screw propellers of 

Woodcroft inlSSS 

Smith 1836 

Ericsson 1836 

Lowe 1838 

Blaxland 1841 

Buchanan 1847 

The general principles of the propeller, and the effect of a variety of 
forms, were illustrated by causing the propellers to travel along a hori- 
zontal wire (about 8 feet long), by giving them a rapid rotation. Wood- 
croft's propeller was explained. It consists in making a screw with an 
increasing pitch, — ^the term pitch meaning the distimce between the 
threads of the screw. A screw of uniform pitch is an inclined pUme 
wrapped round a cylinder. A screw of increasing pitch is an inclined curve 
wrapped round a cylinder. If the blades of the propeller are bent, so as 
to be somewhat hollow, this would make an increasing pitch. The expe- 
riments proved that a small portion of a blade of uniform pitoh did the 
duty, the rest of the blade merely following in the wake of the effective 
portion; but by making the blade with an increasing piteh, each in- 
creasing portion overtakes the disturbed water, and so becomes effective. 
Accordingly, the model, with Woodcroft's increasing piteh, flew along 
the wire rapidly ; but when it was reversed it would scarcely move. On 
a large ship a similar experiment was tried, making a difference of 20 per 
cent, when the screw was reversed. The Great Britain was fitted with 
Woodcroft's screw on her last voyage, and, there is little doubt, propelled 
the vesad faster than the captain was aware. A large diagram was 
shown (the full size) of the screw fitted to the Blenheim (74), the Oak, 
and the Termagant (22 guns). The screw consists of two blades. It is 
JSJ feet in diameter; the blade is 7 feet wide, and \.\i<& Vmiiid ox vti^ oi 
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ike blade is audi that wheu lying on the groand the npper edge wonld be 
8 feet 4 inches high. Hie screw is let down through a water-tight well 
at the stem of the yessel, and can be drawn np out of the water so as to 
give no impediment when the ship is sailing with a &ir wind ; and yet the 
weight of the screw is 61 tons, and the short iron shaft fixed in its centre 
li ton, making together 8 tons. The screw is of gun-metal, and worth 
abont £650. H. M. yacht Fairy was fitted with a screw propeller of two 
blades, 5 feet 4 inches in diameter. She has two engines of 64-hor8e 
power each, and her speed is 15§ miles per hour. The Sarak Sands 
(1*300 tons) is one of the best examples of auxiliary steam power. She 
has two oseOlating engines of 180-horse power, driving (by direct action) 
a Woodcraft screw of four blades and 14 feet diameter. She made the 
passage to New York in twenty days, while the sailing packets took 
forty, and has just returned from New York in fourteen days, and has 
frequently made eleven miles in the hour. After the lecture, Mr. Cowper 
exphuned the various engines used for driving the screw, and exhibited a 
large model of improved gearing for those cases in which toothed wheels 
were employed. The "wave-Une" form of vessel recommended by 
Mr. Scott Eussell was also demonstrated by experiment. 

HASBOUBS OF KEFUOE. 

A PAPEB has been read to the Institution of Civil Engineers, consist- 
ing chiefly of a succinct review of the Keports of the Commissioners on 
SUpwrecks and on Harbours of Refuge ; giving the opinions of the naval 
officers and dvil engineers on the necessity for Harbours in certain 
situations, the naval qualities possessed by those positions, the possibility 
of constructing harbours in them, and the nature of the structures. It 
was stated that of various situations pointed out, that of Dover is the only 
one yet decided on ; though great works are contemplated at Portland — 
where, frY>m Mr. Rendle's designs, a system of construction will be 
adopted which will be both economical and stable, and at the same time 
afford employment to a class of persons whose labour it has been difficult 
hitherto to use efficiently. The various projects for floating breakwaters, 
and other artificial shelter for vessels, were examined, and generally 
condemned as inefficient for the objects proposed. The questions relative 
to the movement of sand, the drifting of the shingle, and the deposit of 
silt in Dover Bay and other places, were treated ; and reasons were given 
for the various forms of construction, and the projects for meeting the 
difficulties induced by these circumstances. The next question was the 
plan of the harbour and the mode of construction of the works. After 
quotmg all the authorities on both sides — including the naval officers, the 
Commissioners, the civil engineers, and various scientific writers — the pre- 
ference was given to a large harbour with two entrances, so placed as to 
aUow a sufficient run of the tide through it, to prevent any very consider- 
able deposit of silt, but so constructed as to afford shelter to the vessels 
within. The pier walls enclosing the harbour to be built vertically up 
from the bottcnn, or with a very slight inclination in theii b«i^\it,\\ss»V*^'^^ 
of throwing in masses of mbbie stone to find its owii wi^'t ^i x^^o^fe — 
whieb it was shewn was not less than four or five to o\ie, wi^>i)aaX.'\\.^^^ 
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attained soliditj after a lapse of many years, even with a dne admixtnre 
of small materials, to till up the interstices, and after constant supplies of 
stone to replace that which the seas removed. The reports of Captt.*^ 
Washington were qnoted, to prove the failures that had occurred at ca*i 
harbours in Ireland, where it was stated that the long slopes had t^ 
destroyed by the sea, and had mined the harbours they were intendec^ 
protect. The proceedings at Cherbourg and Plymouth were folio weoi^ 
detail, with a view to deducing arguments against the long slopes, and in 
favour of vertical sea walls. The protest by Sir Howard Douglas in 
favour of long slopes was examined, and the arguments used on both 
sides were analyzed. Col. Enys's theory of the effects of the "flot du 
fond" was inspected ; and without going to the entire length that he 
does, it was admitted that in many cases the effects produced were as he 
described them, and that the subject, as he had brought it forward, was 
well worthy the attention of civil engineers. The placing a vertical wall 
upon a substratum of rubble in the form of a long slope, was shown to 
be pregnant with mischief, and had never been successful, and the 
adoption of that system at Cherbourg had been a matter of necessity 
rather than of choice. Mr. AUan Stephenson's experiments on the force 
of waves striking opposing bodies, were given ; and it was urged that the 
force shown to be developed by a breaking wave could not act upon a 
vertical wall, up and down which it would merely oscillate, — whereas it 
might fall with all its accimiulated force upon a slope, upon which it 
would naturally break. In conclusion, it was urged, that, although for 
Dover — which is the spot whereon to mount guard over the Channel in 
order not only to prevent invasion, but to maintain our present naval 
supremacy — ^it might be permitted to spend a large sum of money, yet it 
would not do to have several Bovers; and therefore it behoved the 
authorities to consider carefully the site, the plan, and the method of 
oonstruction, before commencing such works. 

In the discussion which ensued — and in which the principal civil 
engineers engaged on great hydraulic works took part---the speakers 
explained the actual circumstances and conditions of the works which had 
been instanced as failures ; it was shown that, far from being expensive 
or useless works, they had been completed within the original estimates ; 
aud that wherever the construction had required restoration or additions, 
it had arisen from the use of defective materials, which, being on the spot, 
it had been obligatory to employ — not from the use of the long slope, 
which, as compared to vertical walls in similar situations, was shown to 
be more durable, and to have been in many instances successfully substi- 
tuted for vertical walls after these had succumbed to the assaults of the 
billows. — Athenauniy No. 1080. 

BOILEB EXPLOSIONS. 

The recent prevalence of Boiler Explosions has called forth hints in va- 
rious forms for their prevention, among which is a pamphlet embodying 
the results of the experience of a civil engineer (Mr. William Stewart) for 
the last twenty years, with all sorts of engines : not an experience in the 
practice of explosion, we mean, but in ita iptwcn\.\oii, \s^ tVi'ft «dQ\^tion of 



HECHAKICAL AND USEFUI. ARTS. 47 

those rales of pradence which twenty years* experience cannot but force 
on the notice of any man of an observing and intelligent turn of mind. 
I ^Amongst the main causes of explosion he enumerates the tendency of 
giv *K)ttom of the boiler to give way to the expansive force of the steam 
wei(^ than the top, the safety-valve in such case being perfectly useless ; 
li t of water in the boiler ; excess of water ; attachment of the safety. 
abck by slime and dirt ; the very opening of the valve in some cases ; the 
lormation of explosive gases frcmi decomposition of the water, as well as 
of steam from its mere expansion, operative in such cases as that of the 
red heating of the boiler from want of water. 

The bottoms of boilers, he observes, should be made of inflexible ma- 
terial, with an arch of perfect regularity, since sheet-iron, in cases of want 
of water, softens and weakens, bulges and bursts, while the upper part 
resists the pressure. To prevent the occurrence of such cases, of course 
a sufficient supply of water, and a safety-valve in good order, are requisite ; 
but the bottom should be kept free from incrustation. When a want of 
water occurs, if the flues are not yet red hot, the engine should be kept 
in motion, and a supply slowly pumped in ; but if the flues be anything 
red, the fire must be directly withdrawn, and the boiler cooled, before 
attempting to replenish with water, the engine being still kept in motion, 
and the safety-valve on no account moved, as a rapid escape of steam will 
set the remaining water in ebullition, cause it to fall in drops on the red- 
hot sor&ce, and suddenly expand into volumes of steam, or even be as 
suddenly decomposed into the still more tremendous volume of its consti- 
tnmt gases. 

Where the boiler is too full of water, the heat may be raised almost to 
a red heat without generating steam, unless the safety valve be opened, 
when there will be imminent risk of an explosion, from the sudden libe- 
ration and generation of steam at so high a heat. To prevent such au 
accident, the fire must be checked or withdrawn till the temperature of 
the water be reduced below the boiling point, and then, but not till then, 
the surplus quantity of the water may be withdrawn. 

Accidents have even occurred when there was neither steam nor water 
in the boiler, nor fire underneath, but the previous heat must have de- 
composed water into gases afterwards exploded by a candle, &c. — Builder, 
No. 291. 



condie's patent steam hammer. 
Ah improvement on Mr. Nasmyth's Hammer has been patented by 
Mr. Condie, and introduced at Mr. Dixon's iron works, at Govau, near 
Giasgovr. It has a stroke of 3^ feet, with a weight of 41 cwt., and has 
hefm constantly at work, night and day, since March, and, including 
serap fdmaces, has kept, it is said, as many as fourteen puddling furnaces 
in foil work during the whole of that time. The manager declares that 
•* tlie tool will pay its own cost in the first year." The frame- work of this 
hmimery which is about 14 feet high, is not very dissimilar to that of 
^ Mr. Daamyth. Instead, however, of a cylinder atan^n^xv^XL^^ cxQf3& 
Asme at the top of the two side bearers, a piston-rod desceTidaltwsi>i)ftSi. 
hmd ipaae. Hub piston-rod is held by a baU-and-socket iovoX \a \i}tLp.V«»^ 
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frame-work, and the cylinder, to the lower end of whidi is attaolied tiie 
ram, moves np and down, supported by the side frames. The steam ii 
fed into the cylinder down through the centre of the piston-rod. 
Mr. Condie's hunmer is considered to be not liable to the same nk of 
breaking by concussion as that of Mr. Nasmyth's, and the cylinder end 
hammer (measuring together about 6^ feet, with grooves in each side), 
sliding on feathers on the side frames, move throughout almost withoot 
oscillation. — BuUdeff No. 296. 



JONES S 7BICTION HAMMER. 

In the British Mirror is described a sight of a novel machine whidi has 
been completed, and is now at work at the Great Western Works, the in* 
vention of Mr. John Jones, manager of the works, who also invented the 
" Cambrian Engine." The machine is called a " Friction Hammer," and 
consists of frames of cast-iron, in which are vertical slides acting as guides 
to the hanmier, and also supporting the machinery necessary for patting 
the hammer in motion . The hammer consists of a plane bar of flat wrought 
iron, so arranged as to work in the slides, and is raised by means of two 
vertical rollers turning in opposite directions, which are made to bear 
upon the bar by an exceedingly simple arrangement of levers. A slight 
pressure upon the handle of one lever raises the hammer to any height not 
exceeding 7 feet; the pressure being removed it falls by its own gravity: 
this lever is also arranged so as to stop the hammer in any part of its de- 
scent, should circumstances render it necessary. The friction rollers are 
put in motion by means of straps and pulleys, fly-wheels being also fitted 
on each strap. A double punching and shearing machine, of great power, 
by the same inventor, has also just been completed at these works. 

HTDRAULIC PRESSUBE-ENOINES. 

Mb. J. Gltn has read to the British Association, a paper on this sub- 
ject, in which he called the attention of the members to a mode of em- 
ploying the power of waterfalls in a most useful and important manner— 
too long neglected in this country, considering the advantages it affords in 
hilly districts for the draiaage of mines. He brought under their 
notice the means of employing high falls of water to produce a recipro- 
cating motion by means of a " Pressure-Engine." The presure-engioe 
acted by the power of a descending column of water upon the piston of a 
cylinder, to give motion to pumps for raising water to a different level, or 
to produce a reciprocating motion for other purposes. The pressure 
engine was calculated to give great mechanical effect in cases where 
waterfalls may be found of much too great a height, and too small a 
quantity, to be practically brought to bear in a sufficient degree on water- 
wheels within the ordinary limits of diameter. The author produced 
instances of the desired pressure engine, one of which was constructed 
about forty years ago in Derbyshire, and which, he believed, was still at 
work in the Alport Mines, to which it was removed from its original 
situation. The cylinder was, he believed, 30 inches in diameter. In 
1841, Mr. John Taylor advised the application of another and more 
powerful engine at the Alport Minea, wYi\c\!l "w«6 TGAkdi^ xnAiex V5ft 
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(Mr. Glyn's) direction at the Batteriey Ironworks, in Derbyshire. This 
was the most powerful engine that h&d been made. The cylinder was 
50 inehfiB in diameter, and the stroke 10 feet. It was worked by 
a ednnm of water of 132 feet in height, so that the proportion of power 
to act on it was as the area of a piston to that of the {longer, namely, 
1,963 to 1,386, Gt folly 70 per cent. The superintendent of the ma- 
chinery assured Mr. 6. that the engine had never cost £12 a year since 
it was erected. Its usual speed was about 5 strokes per minute, but it was 
capable of working at 7 strokes per minute, without any concussion in 
the deseending column, the duty actually done being equid to 163 horse- 
power. Area of plunge, 9*621 feet x 10 feet x 7 strokes =673*41. 
678*41 X 62*6 xl32=*||fg#2=163 horse-power. The author con- 
cluded by remarking that, in this case as in all others, when water acts 
by its gravity or pressure, those machines do the best work when the 
water eaters the machine without shock or impulse, and quits it without 
velocity. They thereby obtain all the available power that the water will 
yield with the least loss of effect ; and this result is best accomplished by 
making the pipes and passages of sufficient and ample size lo prevent ac- 
celeration of the hydrostatic column. 

An experimental «[igine, in the construction of which it is said 
that a aifficulty hitherto experienced has been overcome, in the 
free discharge of water from the cylinder, has been made for the 
water company at Dundee, by Messrs. Steele and Sons, of the Lilybauk 
Foundry there, and successfully set to work with a power equal to that of 
three men, derived from the mere flow of a thin stream of water through 
an ordinary water-pipe. Neither preparation, risk, nor experience is re- 
quisite to set it a-going, the turning of a stop-cock being all that 
is necessary. A small machine of this kind has been set to work in a 
coffee-shop at Dundee, where it has been found to grind in a " neat and 
efficient^" as well as economical and expeditious manner. One of the 
editors of Chambers's Journal, in describing another at Peebles, worked 
by the water running through a common leaden pipe, only an inch in bore, 
and pumping with the force of several men, remarks, "How easy it would 
be to fit op machinery of this simple kind in cities — ^how inexpensive the 
power I A pipe of water introduced into a dwelling for domestic or other 
purposes might, in the first instance, be led to the top of the house, and 
made to turn a wheel in making its descent to the lower floors. The 
world baa not yet awakened to hydraulics.*' 

arhstbong's hydraulic engine. 
The following description of the operation of an Engine now in use at 
the Albert Dock, Liverpool, is fit)m the Newcastle Journal: — "The 
question is constuntly asked, how does the engine go by water ? And as 
much misapprehension appears to prevail upon the subject, we shall en- 
deavour to answer the inquiry. It will be observed, that the engine has 
two cylinders lying at an angle with each other ; each of these contains a 
piston, upon the alternate sides of which the moving i^ni«« S& ^tssXm^xk:^ 
the same manner as in the steam-engine. But 'n^Iv^t^, \\> S& «s^^^<» ^^^n^ 
the water come trom, and where does it go to ? TVi<& «a«?i« V^ ^^^ ^s^ ^^ 

E 
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follows : — The Water Company ha^e two main pipes in tbe a^acent street^ 
one of which oommunicates with a reservoir at Carr's Hill, situate at an 
elevation of 420 feet above the Tyne, and the other with a reservoir at 
the head of Gallowgate, the height of which is 230 feet above the same 
point ; so that there is a difference of elevation between the two reservoirs 
of 190 feet, and a corresponding difference of pressure in the water supplied 
from each, which difference is equal to about 82 lbs. on the square inch. 
Now, the engine being connected by branch pipes with both of the stre^ 
mains, the pistons are acted upon by the pressure of the Carr's Hill water 
on the one side, and by the opposing pressure of the Gallowgate water on 
the other ; and the engine is, consequently, put in motion by a force eqnal 
to the difference between the two pressures. By this means, the water, 
instead of being run to waste, merely passes from one set of pipes to the 
other, and remains available for the use of the town. The engine 
is worked by slide valves, which, we are informed, are so constructed as 
to afford very wide passages for the water, without occasioning an undue 
pressure on the face of the slides. There is also, we are told, an arrange- 
ment for liberating the water in the cylinders at the time when the valve 
ports are closed, which enables the engine to turn each stroke with the 
same freedom as the steam-engine. At any rate, certain it is that all im- 
pediments to the attainment of high speed and easy motion are removed 
in this engine ; and there appears to be every probability of its coming into 
extensive use, not only in cases where steam-engines are considered 
objectionable, but also for many purposes where it will be found more 
economical than steam, and in others where it will be applied in substi- 
tution of manual labour." 



PALL AND VELOCITY OP RTVEES. 

Thk Fall of a River influences in part the velocity or force of its current, 
but not to such an extent that the rate of fall could be taken as a seale 
for the rate of velocity. The Rhine, Danube, and Elbe, are very rapid 
rivers, yet they only exhibit a fall of one or two, and very seldom three, 
feet per mile. The " gentle Tweed," with an average fall of nearly eight 
feet, from the affluence of Biggar water to the sea, is freely navigated by 
small boats; while a fall of only two feet in the Danube causes the 
greatest obstacles to navigation. The Severn and the Shannon are mach 
alike in magnitude : the average descent of the former is 26'6 inches per 
mile, of the latter only nine inches ; and yet the Severn pursues its course 
without any rapids or falls, whilst the Shannon forms the magnificent 
falls of Doonas, equalling the most celebrated in Europe. — Mr, A. 
Peterman: TramacHons of the Geological Society, 

DRAINAGE OF LAND BT STEAM POWER. 

A PAPER has been read to the British Association, '* On the Applica- 
tion of Steam Power to the Drainage of Marshes and Fen Lands," by 
M'r. J. Glynn. The number of districts, says Mr. Glynn, in which I 
have successfully applied the steam-engine for snch purposes is 15, and 
the quantity of land so drained amounts to 125,000 acres ; the engines 
employed being 17 in number, and their aggregate power 870 horses,-*- 
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fhe size of the engines vaiying from 20 to 80 horse-power. I was also 
engi^ced in draining the Hammerbrok District, close by the city of 
Hamburgh ; and in another district near to Rotterdam an engine and 
machinery with the requisite buildings were erected from my plans by the 
Gheviilier Conrad. 

In Lincolnshire and Cambridgeshire much had been done to carry off the 
wnUac by natural means ; and many large cuts, and embankments formed — 
espedaily in the Bedfoid level, which alone contains about 300,000 acres 
of fen land ; and the great level of the Fens contains about 680,000 
aeres, now rich in com and cattle. The Datch engineers who had been 
engaged in these works had erected a number of windmills to throw off 
the water when the sluices could not carry it away. By the aid of these 
machines, the land was so far reclaimed as to be brought into pasture and 
cultivation, producing occasional crops of wheat. The waters from the 
uplands and higher levels were intercepted by catch-water drains, which 
carried away as far as might be practicable the highland waters, and 
prevented them from running down upon the fen, — but as it often hap- 
pened, when there was most rain there was least wind, and the wind- 
engines were useless when their help was most needed, the crops were 
lost. In this state was the fen country when the steam-engine was 
introduced ; and by its aid the fEirmer may venture to sow wheat upon 
these rich levels with as much confidence and even more than upon higher 
ground ; for not only can he throw off at pleasure the superfluous water, 
but in dry weather a supply can be admitted from the rivers, — so that 
forming in such cases is rendered less precarious than in situations 
originally more favoured by nature. 

The quantity of rain which falls in these levels on the eastern side of 
England being much below the general average of the kingdom, the power 
required to throw off the superfluous water is small compared with the 
breadth of land to be drained ; the proportion seldom being greater than 
10 horse-power to 1,000 acres, and in some cases considerably less. The 
general plan is to carry away the water coming off the higher grounds, 
and as &r as may be practicable prevent it from running down into the 
marsh by means of the catch- water drains before mentioned, leaving the 
rain water alone to be dealt with by mechanical power. As the quantity 
of rain falling in the great level of the Fens seldom exceeds twenty-six 
inches, and about two-thirds of this quantity is carried off by evaporation 
and absorption, or the growth of plants, it is only in extreme cases that 
two inches in depth require to be thrown off by the engines in any one 
month, — which amounts to one cubic foot and a half upon every square 
yard of land, or 7,260 cubic feet to the acre. The standard and accepted 
measure of a horse's power is 33,000 lb. raised one foot in a minute, or 
3,300 lb. raised ten feet high in the same time ; and as a cubic foot of 
water weighs 62§ lb., and a gallon of water 10 lb., so a horse's power 
will raise and discharge at a height of ten feet 330 gaUons, or 52^^ cubic 
feet of water in a minute. Consequently, this assumed excess of 7,260 
cubic feet of water fallen upon an acre of land will be raised and dis- 
diarged at an elevation of 10 feet in about 2 hours and 10 minutes. If 
the quantity of laud be 1,000 acres of fen or marsh with the upland 
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waters all banked out, the excess of rain accofding to the aboTC estimate 
will amount to 7)620,000 cubic feet. A steam-engine of 10 horse-power 
wiH throw off this water in 232 hours, or in less than 20 days, working 
12 hours a day ; and I have found this calculation folly supported in 
practice. Although the rain due to any given month may SeJI in a few 
days, yet in such a case the ground will absorb a good deal of it, and the 
drains must be made of a capacity large enough to receive and contam 
the rain as it falls ; — besides, in cases of necessity, the engine may be 
made to work 20 hours a day instead of 12, until tbe danger is past. I 
have generaliy caused the main drains to be cut 7i feet deep, and of 
width sufficient to give them the required capacity to recdve the rain 
water as it falls, and bring it down to the engine. In some instaaeeft— 
where the districts are extensive and tkeir length great— it has been 
requisite to make them somewhat deeper. 

In all cases of using steam power, I have applied scoop-wheds to 
raise the water. These scoop-wheels somewhat resemble the undershot^ 
wheel of a water-mill : but instead of being turned by the impulse of the 
water, they are used to lift it, and are kept in motion by steam power. 
The float-boards or ladle-boards of the wheels are made of wood, and 
fitted to work in a trough or track of masonry ; and they are generally 
made 5 feet in length — ^that is to say, they are immersed 5 feet in the 
water — and their width or horizontal dimension varies with the power of 
the engine and the head of water to be ov(9roome, from 20 iniies to $ 
feet. The wheel-track at the lower eud communicates with the main 
drain, and the higher end with the river ; the water in the river bdng 
kept out by a pair of pointing doors, like ^e lock gates of a canal, whid 
close when the engine ceases to work. The wheds themselves are made 
of cast-ii'on, formed in parts fop convenience of transport. The float- 
boards are connected with the cast-iron part of the wheel by means of 
oak starts, which are stepped into sockets cast in the circumference of 
the wheel to receive them. There are cast-iron toothed segments fitted 
to the wheel, into which works a pinion upon the crank-shaft of the 
engine. When the head of water in the river or delivering drain does 
not vary much, it is sufficient to have one speed for the wheel ; but when 
the tide rises in the river, it is desirable to have two speeds or powers of 
wheel work, — the one to be used at low water, and the other more power- 
ful combination to act against tbe rising tide. But, in most cases, it is 
not requisite to raise the water more than three or four feet higher than 
the surface of the land intended to be drained ; and even that is only 
necessary when the rivers are full between their banks, from a continu- 
ance of wet weather or from upland floods. In some instances, the 
height of the water in the river being affected by the tide, the drainage 
by natural outfall can take place only during the ebb ; and here, in case 
of long-continuing rains, the natural drainage requires the assistance of 
mechanical power. I have stated that the main drains have generally 
been made 7i feet deep, or more in larger districts,— so that the water 
may never rise higher than vrithin 18 inches or 2 feet of the surface of 
the ground, and the ladle or float-board dip 5 feet below the water, leaving a 
foot below the dip of the wheel, so that Uke Yr«\«x mics tuuiKidl^ to it^ 
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and to allow for the casual obstruction of weeds in the main drain, — 
which, if it be sufficiently capacious and well formed, will bring down the 
water to the engine with a descent of 3 inches in a mile. Suppose, then, 
tiiat the wheel dip 5 feet below the surface of the water in the main drain, 
and that the water in the river into which this water must be raised and 
discharged has its level 5 feet above that in the drain, the wheel in such 
case will be said to have 10 feet head and dip, and ought to be made 28 
or 30 feet in diameter. I have found it practicable to throw out the 
water against a head of 10 feet, with a dip of 5 feet, — that is to say, 15 
feet head and dip with a wheel of 35 feet in diameter ; but in another 
engine more recently erected, I have made the wheel 40 feet in diameter. 
The engine that drives that wheel is of 80-hone power, and is situated 
on the ten-mile bank, near Littleport, in the Isle of Ely. 

The largest quanti^ of water delivered by one engine is Arom Deeping 
Ten, near Spalding. This fen contains 25,000 acres, and is drained by two 
steam-engines, — one of 80 and one of 60-horse power. The 80-horse 
engine has a wheel of 28 feet in diameter, with float-boards or ladles, 
5§ feet by 5 feet, and moving with a mean velocity of 6 feet per second. 
So that the section of the stream, when the engine has its fell dip, is 27i feet, 
and the quantity discharged per second is 165 cubic feet, — equal to more 
than 4i tons of water in a second, or about 16,200 tons of water in an hour. 
It was in the year 1825 that these two engines were erected ; and at that 
time the distnct was kept in a half-cultivated state by the help of 41 
windmills, the land at times being wholly under water. It now grows 
excellent wheat, producing from 4 to 6 quarters to the acre. 

In many districts, land has been purchased at from £10 to £20 an acre, by 
persons who foresaw the consequences of these improvements, and which 
th^ could now sell at frx)m £50 to £70 an acre. This increase has 
arisen not only from the land being cleared from the injurious effects of 
the water upon it, but from the improved system of cultivation which it 
has enabled the formers to adopt. The fen lands in Cambridgeshire and 
in great part of the neighbouring counties, are formed of a rich black 
eailJi, oonsisting of decomposed vegetable matter, generally from 6 to 10 
feet thick, although in some places much thicker, resting upon a bed of 
blue ganlt, containing day, Imie, and sand. When steam drainage was 
first introduced, it was the practice to pare the land and bum it ; then to 
sow rape-seed, and to feed sheep npon the green crop ; after which wheat 
was sown. The wheat grown npon this land had a long weak straw, 
easily bent and broken, carrying ears of com of small size, and having 
but a weak and nneertain hold by its root in the black soil. Latterly, 
however, chemistry having thrown greater light upon the operations of 
agriculture, it has been the practice to sink pits, at regular distances, 
^rongh the black earth, and to bring up the blue gault, which is spread 
upon the sorfece as a manure. The straw — by this means taking up an 
additional quantity of silex — becomes firm, strong, and not so taU as 
formerly, carrying larger and heavier com ; and the mixture of day gives 
A better hold to the roots, rendering the (^ops less liable \fs \iKi \^A.\s% \Xa 
wind and rain ; whilst the produce is most lnxnxi»nt vcA ^xKOkJ^^Ko^."- 
MJiajiaum, No. 1089. 
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martin's impbo^ments nr draiwino. 
Mr. John Martin, the well-known artist, has patented a mode of 
constructing Water Sewerage, and Gaa-pipes, which promiaes to be of 
considerable importance. The invention onbracea, inier aUa, one very 
important matter — namely, a meana of ao coupling the pipes as will 
prevent one pipe settling away firom another, and the consequent leakage, 
as may be the case when they are simply batted against one another 
without a socket, and yet give the greatest facility for taking oat one 
or more lengths without injury. The mode is exceedingly simple, and 
apparently effective. 

NEW ELEMENT 07 MECHANISM. 

Mr. R. Roberts has explained to the British Association, a eon- 
trivance by which he has effected in a very simple manner movements for 
which more complicated mechanism was frequently employed. The 
model consisted of a steel-stock shaft, on which were fitted two brass 
discs in such a way as to be kept steady. One of the discs had eleven 
teeth, rounded at the top and bottom in its drcumference, and was 
placed on the body of the shaft. The other disc, which was rather the 
larger, was in the eccentric position of the shaft, with its fiuse to that, of 
the toothed disc. The plain disc had four studs rivetted into it ai equal 
distances from each other, and at such distances as to admit of their 
beiug brought successively, by the revolution of the eccentric, to the 
bottom of the hollows in the toothed disc. The foUowing movements 
may be effected by this model — ^viz. if the shaft be held stationary, and 
the discs be made to revolve upon it, one of the discs will make twelve 
revolutions, whilst the other only makes eleven. Again, if the toothed 
disc be held Whilst the shaft be made to revolve twelve times, the 
plain disc will revolve, in the same direction, one revolution only ; and 
if the plain disc be held, the toothed disc will perform one revolu- 
tion in the contrary for eleven revolutions of the shaft. It would be 
evident that almost any other number of revolutions may be produced 
by employing a smaller number of studs, not fewer than three, which 
mil not divide the number of teeth in that disc. The idea of this novel 
element in mechanics was suggested by Mr. Roberts to a dial movement 
in an American clock. — Athenaumy No. 1086. 



MOVING A house. 

The Americans have been outdone in this kind of work at Messrs. 
Ransome and May's, Orwell Foundry, Ipswich; where a brick-built 
House, two stories high, 26 feet by 18, has been removed a distance of 
70 feet, and raised 2^ feet, without sustaining the slightest crack in the 
walls or ceilings, or even in the papering of the rooms. The removal 
was accomplished under the direction and superintendence of Mr. Worby, 
the manager of the works ; and the modus operandi seems to have been 
this : — A series of holes, six inches square, was first made through the 
brickwork, close to the ground, at intervals of three feet, all round the 
house. Through these holes were inserted cantalivers, or pieces of timber 
about four feet long; and the earth, inside and. ovuV^ Wim^ \^«sv ^Istaxnl 
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away, the ends were made to rest oa blocks of wood, — so that during the 
removal of the foundation the superstructure would rest entirely on them. 
The next operation was to remove the foundation, and to lay in its place 
long pieces of timber, eleven inches square ; these had a coat of mortar 
laid on as a bed for the brickwork, and were then lifted up to the walls, 
forming a kind of framework, on which, the cantalivers and blocks being 
removed, the house stood as firmly as k did on its original foundation. 
The building was then raised to the required height, one side being ele- 
vated at a time, and a number of longitudinal timbers of great stiength 
laid underneath, and continued along the ground as far as the new 
foundation. As a precautionary measure, the sides of the house were 
bound in by means of stout planks run up at the angles, and fastened 
together with iron rods. The whole of this preliminary work occupied 
some time to complete, the workmen only turning to it when they had 
nothing else to engage them. The timbers along whicn the house was to 
slide having been well greased, three bottle-jack screws were brought to 
bear upon one end of the framework, and the process of locomotion com- 
menced. The rate of travelling was about one foot in five minutes ; but 
as a long delay occurred each time the screws were refiied and got into 
play, not more th*"", twenty-five feet could be accomplished in a day. 
The house is now standing on its second foundation, none the worse for 
the expenmeut to which it has been subjected. — Suffolk Chronicle. 

TMPBOYEKENT IN FEINTING. 

A NEW Printing Machine has been produced in America, the invention 
of Colonel Hoe, a partner in a well-known engineering house in New 
York.. It is csJled by the Americans, " Hoe's Tiast Fast Press," and is 
thus described in the FhUadeVphia Ledger ; — " The essential principle 
of difference between this last invention and all other kinds of presses 
or machines hitherto used, consists in the fact, that while upon those the 
types are locked up with quoins, and a mallet and shooting-stick, in a 
chase, and laid flat upon a bed of iron, the surface of which is flat ; with 
this one the types are screwed up with a wrench, in what the compositors 
are pleased to denominate a turtle, constituting both bed and chase, and 
placed upon a large cylinder, four and a half feet in diameter, more or 
less, which revolves upon its own axle within four other smaller cylinders, 
the fourth part the size of the larger one, these revolving also upon their 
own axles in an opposite direction. Each one of these smaller cylinders 
receives from its supplying attendant the sheet of paper with which, at 
every fourth revolution, it meets the form of type as it comes round ; 
and, in passing, gives the impression, and instantly throws it out into the 
receiver's hand, above or below, according to the relative position of the 
cylinder. Surrounding the large inner cylinder, to which the form of 
type is attached, and between those giving the impression, are placed the 
inking rollers, which spread the ink upon the face of the type as it 
revolves under them. There are two of these to each cylinder. The 
inking fountain is placed entirely underneath the machine, from, ^hisk 
the ink is constant!/ drawn \s^ means of a conlmxu^^:^ t«?9^^yqj^ ^cct^ 
iron cylinder, forming itself a part of ike io\m\mii. "!Bto\£L\Xsk&'CBkfc\^ 
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is taken np by means of small rollers, wi^ a small vibrating distributor, 
working in connection with them ; and is conv^ed to the sorfaoe of the 
large cylinder, the entire circumference of which, excq>t that section of 
it occupied by the form of type, performs in its revolution the office ci 
both distributor aad feeder to the dght inking rollers, firom which latter 
the types receive their supply direct. With two of the cylinders, the 
white paper is fed in above, and the printed sheets are thrown out 
below ; and with the other two it is fed in bdow, and thrown out above. 
The room taken up by the machine, paper, boiurds, and all indnded, is 
about sixteen feet in length, and nine feet high by about five feet in 
breadth. The types used upon it are the ordinary types, whidi are made 
to assume a circular form in the " make-up," by the use of bevelled 
column rules. 

For the attendance of this press, ten persons are required-^viz. a 
superintendent and an assistant, and four to feed sheets in, and four 
to receive them as they come out. This machine, according to the 
Ledger^ is capable of throwing off twelve thousand impressions an 
hour with the same amount of labour as that bestowed on machines in 
ordinary use at the same office, and which are stated to be the best that 
could be produced. 

NEW SCBEW-CUTTING MACHmS. 

A PLAN of cutting Iron Screws is stated to have been invented by 
P. W. Gaties, Esq. of Chicago, Illinois, by which the power of one man 
will cut per day 700 half-inch, 500 three-quarter inch, 400 one-inch, 
and 300 oue-and-a-balf bolts. The advantages claimed for this plan over 
the common die, are its dispatch in doing work ; its durability, having 
cut over 4000 bolts with one die, without any repairs. Instead of jam- 
ming or driving the thread into shape, it cuts it out, tbe same as in a 
lathe, leaving the thread of solid iron, which cannot be stripped off, as is 
usual with those cut with the common die ; and it will do the work by 
once passing along the bolt, making the thread perfect. The die, it is 
said, can be made by ordinary workmen, with far less expense than the 
common die, and when made is not at all liable to get out of repair. 

CIBCULAB SAWING. 

An experiment, by permission of the Lords Commissioners of the 
Admiralty, has been made at the Saw-mills, Woolwich Dockyard, by 
Mr. James White, C. E., with the view of testing the efficiency of Cir- 
cular Saws in cutting through the centre of rough timber of a diameter 
nearly equal to that of the saw itself. 

An elm-tree — one end of which was of the fhll diameter of the saw<— 
was placed upon one of the circular sawing machines, having a saw 4 ft. 
diameter, and a self-feeding motion, in the usual way. By this motion, 
the tree was brought towards the saw, and passed over it ; and by a re^ 
verse motion, it was run back. 

The cut made in the tree, passing over the saw, was in dead wood aU 

the way, and fully 20 inches deep. After the tree was run back, it was 

turned over, and adjusted for a second eut loUne m\.\i Wi^ ^a«\.\ «xA \& 
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this position it was liroiight forward as before, and completely divided 
in two. 

The olqeet of this experiment was to ascertain whether rongh timber, 
of a large aize, can be eat ap in this way, and the result was quite con- 
dofiTe in that respect, 

DUNir AND ELLIOTT'S MACHINE TOR TESTING CHAIN CABLES. 

Messrs. Dunn and Elliott, of the Windsor-bridge Iron-works, 
Manchester, have invented a machine for Testing Chain Cables, which is 
distinguished by great simplicity in its arrangement, and by which some 
important objects are more completely attained than by any previous in- 
venticm. Thb machine was tried at the Windsor-bridge Iron-works, in 
the presence of Mr. Fothergill (of the firm of Roberts, Fothergill, and 
Dobinson), Mr. W. Maybnm (of the Ardvrick Iron-works), Mr. Barlow 
(consulting engineer), Mr. Booth (manager of Messrs. Whitworth and 
Co.'8 works), and otiier engineers and machine makers. The machine in 
question consists of a horizontal iron cylinder, 6 feet long, in which 
workii a piston. At the end of the cylinder, and continuing in the same 
ri^t line, is an iron trough, or pipe, which may be lengthened or con- 
tracted at pleasure. At the end of this trough is a pair of iron claws, 
to which one end of the chain to be tested is fastened ; the other end of 
the chain is fastened to the end of the piston-rod by similar claws. 

The chain being thus fixed, is tested as follows : — Water is forced 
by a double hydraulic pump into the cylinder, between the bottom 
of the piston and the water-tight end of the cylinder next to the trough, 
which, of course, forces the piston to descend the cylinder, stretching 
and severely testing the chain, one end of which is attached to the 
piston-rod. The advantage of testing the chain by means of a 
hydraulie pump, over any other means of testing hitherto adopted, is, 
that a more gradual and constant increase of pressure is obtained ; 
and that, on account of the slightest elasticity of water, there is 
not the severe rebound which, on other arrangements, takes place when a 
heavy chain is broken at a very high pressure, and which is sometimes 
attended with serious injury to the testing machinery, and with dangerous 
'accidents to the bystanders. The trough by which the chain is being 
tested is shut in, which is a further precaution against accident. 

The adaptation of the hydraulic press to this purpose is not, how- 
ever, a novelty. The peculiar advantage of the new machine is the com- 
biniUion of the hydraulic press with a simple and effectual contrivance for 
accurately registering the pressure exerted upon the chain, which we shall 
now describe. At the end of the cylinder, next the trough, and in its 
upper ewrface, is fixed a brass ram, working in a water-tight stuffing- 
box, and having its upper end connected with a scalebeam. This scale- 
beam, of course, rests on a support fixed upon the machine. When, 
therefore, the water is forced into the cylinder, the ram, it is clear, must 
be driven upwards, lifting the scalebeam with it ; and, by fixing different 
weights upon this, or sliding the same weight nearer or farthec from, thft 
fhlcmm of the beam, as on a steelyard, the intensity ot \\i<& y^^ssqs^ ^».^ 
be accuratdy measured. The gradual increase of ^c\^\> «sN&\\i^ ^tcl 
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sliding tlie weight along the beam, combined with ti» gradually increas- 
ing pressure from the hydraulic press, gives, it will be at once seen, a 
total freedom from jerking, or from sftdden straining in the testing. In 
order to get rid of the necessity of entering into minute calculations as 
to the effect of the weight of the scalebeam, or the friction of the ram 
in the stuffing-box, the scalebeam is lengthened beyond the pivot, its 
two limbs being made to balance ; and upon the limb on which the ram 
does not act, and upon which the testing weight or weights are not 
placed, a small weight equal to this friction is placed. In the Cable> 
testing Machines to which the hydraulic pressure has hitherto been 
applied, the lever for measuring the pressure has been annexed to the 
pump ; and, consequently, one most important element in the calculation, 
the friction of the water in the pipe from the pump to the cylinder, and 
in the cylinder itself, has been totally onutted, or, at all events, has not 
been measured with the slightest approach to accuracy. The weight of 
the whole machine, not including the trough, is about three tons, its 
width about five feet ; the length, of course, is variable, depending upon 
the length of the chain which is being tested. It is capable of testing, 
with any pressure, from ^ cwt. to 100 tons ; its cost is only about £200. 
The Corporation machine at Liverpool, whose testing power does not 
exceed that of Messrs. Dunn and Elliott's machine, cost £1000, and is 
about six times the weight, and three times the bulk of the machine we 
have been describing. 

The above machine has been proved at the Cradley Chain-works. A 
Chain Cable, 30 yards long, made from If rounds of the regular quality 
of cable iron, by S. Evers and Sons, bore the extraordinary weight of 73 
tons, being 28 tons above the regular proof required at Lloyd's, and 
stretched 4 feet in length before it could be broken, the power of the 
machine literally dragging the iron asunder. — Birmingham Journal; 
quoted in the Mechanics* Maya^ne. 

FILE-MAKING BY MACHINEBT. 

In the town of Birmingham, Connecticut, an invention has been per- 
fected for Cutting Files by Machinery, which, it is said, if not brought 
to England, will make files an article of import. In England, files are ^ 
cut with a hammer and chisel, producing from one to a dozen files per 
day. A contemporary thus describes the new machine : — It is about 
5 feet long, 2 feet wide, and 3 feet hii^h, and can be worked as easily as 
the turning of a common grindstone. The blank intended to be made a 
file is placed in a central position ; the chisel strikes both sides of the 
blank at the same time, making, in common speed, between 200 and 300 
cuts per minute. The gearing is so adjusted that the chisels accommo- 
date themselves to the thickness of the file, so that the cut is equal in 
depth throughout ; and the regular progression of the file ensures per- 
fect regularity in the distance of the cuts. A 10-inch file, of medium 
fineness, is cut on both sides in three minutes ; in three minutes more 
the traverse cuts are made, and it is again passed through to cut the 
sides. Thus, three machines, which will not cost more than 300 dollars 
each, and can he tended by one man, can com^Yete Vv!e;u\.^ ^xsunon tiles 
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in an hour, or 200 in a day. A steam-engine of 5-horse power can pat 
fifty of these machines in operation. 

DE LA VONS'S PATENT SOTART LOCKS. 

We have examined with mnch care, and considerable pleasure, an in- 
genious and elegant Botary Lock, invented by Mr. De la Fons, and 
manufactured for sale by Barlow, of Long Acre. The principle of the 
Botary bolt is appUed not only to Locks, but also to latches, fasteners for 
carriage doors, casements, and, indeed, to almost every description of 
fastening. 

Amongst the advantages which Mr. De la Fons's Ix>ck appears to pos- 
sess, are — 1st, the impossibility of ever reaching the defences of the 
lock by any of the nsual means, as all access to tbe interior is dosed be- 
fore the action of the key conmiences ; — 2dly, whereas access to drawers 
in particular, is frequently gained toithout tbe aid of a key, by springing 
the wood, without unlockii^ or by forcing back the bolt with a knife or 
other instrament, this is most effectaally prevented, the bolt being linked 
into the (^qposite frame of the drawer, and can only be separated by un- 
locking ; — 3dly, in all locks hitherto constructed, the bolt seldom has 
more than a quarter of an inch to move, while the patent bolt, in tra- 
versing, has to pass through several times that distance before it is re- 
leased ; — and, 4thly, the usual means resorted to for defeating intricate 
and expensive locks, is by forcing away all impediments with a solid 
powerful key. This hitherto great defect is rendered impracticable by 
means of a peculiar novel contrivance, so that if any attempt of the 
kind be made, the interior of the lock yields to extra force, and suffers 
the key to pass completely round without damaging or deranging the 
lock in the ^ghtest degree. 

In the best of the locks, the means of making several thousand 
changes in the wards are ingeniously provided, and of altering the key 
to accord with them ; so that if a key be lost, others being in hand, the 
possibility of its passing may be immediately prevented, and the lock 
become, to all intents and purposes, a new one. 

The sash-fastening has the advan/tage of securing sashes against rat- 
tling ; and the casement-latch appears to be a particularly nice arrange- 
ment.— ^«»/afer. No. 276. 

gunpowder waggons. 
It may not be generally known (says Mr. Herapath), that large quanti- 
ties of Gunpowder are frequently and safely conveyed by railway. As 
much as 11 tons in one day, and in a few months above 100 tons, have 
been x»rried on the London and North Western line to Liverpool, Man- 
chester, Leeds, and other places. The waggons are made expressly for 
the purpose. There are eight of these on the London and North- 
western, constructed in accordance with the patent of Mr. Henson. The 
body of the waggon is formed with sheet iron oni the outside : the inte- 
rior is lined with 2-inch plank, between which and the iron outside a 
thickness of felt is carefully placed. These are aeTewedL \.o €\^<&t \!t^\ss. 
th<? outside, so that there ia nothing but wood inside, «^q«^\i Q>'^^^<^%^x^ 
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which is covered with sheet lead. The door fits close vrith a donhle 
rabbit, so that it is almost air-tight, and it is therefore impossible for 
any fire to get to the powder. The axles are cased with wood. The 
comparative absence of the usoal noise and vibration in the movement of 
these Powder Waggons is very remarkable. 

IMPBOVKMENTS IN BELL-HANGINO. 

A PATENT has been obtained by Mr. W. P. Parker, of Lime-street, 
for an improved arrangement of Bells in hotels, mansions, &c., by 
which, whatever number of rooms there may be, one bell will suffice ; 
and the particolar room is indicated by a corresponding number appear- 
ing on the face of the machine. A contemporary gives the following 
notion of the arrangement : — A suitable bed, or foundation-plate, is made 
of a size corresponding to the number of rooms, in which are grooves, 
cut in a horizontal direction : in these grooves, bars, consisting of strips 
of metal properly secured by studs, slide ; they are connected with 
suitable cranks and levers, in sueh manner, that when pulled backward 
they inmiediatelv raise a hammer which strikes the bell ; and they are, 
on the bell-pull being released, drawn back into their places by barrel 
springs. On the fhce of the foundation-plate, which is the part exhibited 
to view, numbers are painted, corresponding with the several rooms, 
cabins, &c., each covered with a semicircular piece of sheet metal, moving 
on a pivot in the centre of the cord of the are in such a manner that 
when the circular part is upward, the figure is covered ; but when one 
of the bars is pulled back in the groove, it draws down the semicircular 
shield, and discloses the figure at the same instant the bell is struck : on 
being released, the bar is replaced in its original position, and the shield 
resumes its place over the number. 

EXPANDING EGSE-BIT. 

The Rose-bit is a tool much used for light finishing cuts, in brass, 
iron, and steeL The extremity is commonly cylindrical, and the end is 
cut into teeth like a countersink. When it is supplied with plenty of 
oil, and there is but little stuff to remove, it acts very beautifully. 

A valuable improvement in this instrument has lately been made by 
Mr. Hippesley, an amateur mechanic of Stoueaston. It consists in making 
it expan^ble at pleasure, whereby one tool may serve to produce holes of 
various sizes. The body is made tubular, with three slits in it, reaching 
from the top nearly half-way down ; and it is expanded by means of an 
internal stem, which is screwed into the lower end of the tube, and is of 
an enlarged size and conical form at the upper end (that next the teeth) ; 
so that as the stem is screwed forward the bit is expanded. 

The rose-bit, both in its original and this its improved form, may be 
used without oil for ivory and hard woods, in which it makes a very clean 
hole.^^Mechanics* Magazine, No. 1290. 

HOROLOGY. 

Two of the evening meetings of the Society of Antiquaries have been 
dtroted to the Bubjeet of Horology. Oiithfifir5t,'fc&i. 0.'5ILOT\gBi«A£&I\\«i. 
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a series of watches, including several from Nuremberg, asoalljr known as 
"Nuremberg eggs," being in the egg form. The oldest mechanical 
contrivance for measuring the li^se of time, that we observed, was not 
earlier than the reign of Edward YI., or perhaps Henry YIII., but this 
is a point that may be &irly disputed ; and they came down to a com- 
paratively modem period. One of the most valuable specimens was of 
French manufacture, and was the watch which had actually belonged to, 
and had been worn by, Louis XIV. It was much larger and more 
cumberous than several watches of considerably greater antiquity. This 
relic is the property of Mr. Butterworth. The reading was then com- 
menced of a Dissertation, by Capt. Smyth, on a very valuable astrological 
dock, which has been for some years in the possession of the Society, but 
has never till now attracted deserved attention. It is of portable dimen- 
sions, a circle of some eight or nine inches diameter, of the very early 
date of 1525, and capable of being set going and performing all its duties 
at any hour. It seems to be the oldest clock known that can be put in 
motion so as to keep correct time. The explanation of the details of this 
instrument was preceded by remarks upon the antiquity of clocks in 
general, which are carried back by some to the eleventh or twelfth cen- 
tury. One of the most ancient on record had been put up by au Abbot 
of St. Alban's, but every trace of it had long disappeared. It did not 
seem that striking- clocks were known in this country until about a.d. 
1250. One of the oldest of which any portion remains was at Exeter; 
another at Wells ; and a third, put up by Cardinal Wolsey at Hampton 
Court. Of this last only the face is left, the works being wholly modem. 
The writer might also have instanced the clock at Launceston, with its 
singular and antique striking figures on each side of the face. This is 
unquestionably as old as the reign of Henry VIII., as is established by 
the costume of the figures. The reading oi the rest of the paper was 
postponed. 

In addition to the valuable series of watches of all ages, belonging to 
Mr. Morgan, which were on the table, the Clockmakers' Company sent 
for exhibition all the ancient curious watches and portable clocks in their 
possession. Some remarkable drawings were on the walls, — including 
three views of the death's-head watch which belonged to Mary Queen of 
Scots, with her name and the date on it, which we believe is now at Windsor 
("astle ', together with the antique clock formerly the property of Horace 
Walpole, and sold at Strawberry Hill. Perhaps, so many specimens of 
by-gone ingenuity and gradual improvement in the art of watchmaking 
were never at any former time brought together ; and several of our most 
eminent mechanics in this department (including Mr. Ynlliamy and Mr. 
Vines) were present on the occasion. The very singular dial with sixteen 
faces by Holbein the painter, and Cratzer the celebrated watchmaker of 
that day, was also introduced as an illustrative object. The exhibition was 
followed by the reading of the conclusion of Capt. W. H. Smyth's paper 
on the portable clock, the property of the Society, which was made in 
Bohemia in 1525, and presented by the Emperor Sigismund to his sister, 
Queen Bona. It seems to have come into the ^^o^AessAfvci Qi\ \)tv^^^^^^ 
bj bequest, considerably more than half a ceutwc^ «cj^Q,\sN3X.>Qa&\ifc\^^^ 
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been described. Indeed, it wonld still have remained nnknown bat for 
the research and acuteness of the director, who found it when Mr. Albert 
Way, the late director, was making out his catalogae of relics, antiquities, 
and cariosities in the presses, cabinets, and cases of the Society. Capt 
Smyth's more general dissertation was followed by a minnte and valuable 
description of the ancient machinery and works of the dock, by Mr. 
Vulliamy. 

j!^r. Williams took an opportunity of adverting to the Rev. Mr. Hunter's 
recent paper on Gunpowder and Cannon ; the interest of which he ad- 
mitted, while he denied the novelty of the discovery — contending that it 
had been made and published some time ago, together with proof that 
both gunpowder and artillery were known and used as early as the first 
year of Edward III. This is an important historical point, and we hope 
that it will receive farther elucidation. We are confident that there is 
much latent information regarding it in public documents in the State 
Paper Office, at the Tower, in the Rolls Chapel, and at what is called the 
Carlton Bide.^-AtAeHaum, Nos. 1075 and 1076. 



TELEGRAPHIC COMMUNICATION. 

A PATER has been read to the British Association, by Mr. E. Whishaw, 
" On the Uniformity of Time and other Telegraphs ;'* and one " On the 
Multitubular Sub-way Pipes and Panergous Joints." After explaining 
the several modes of telegraphic communication which have been for 
some years before the public, Mr. Whishaw proceeded to describe the 
present system of working what is called the needle telegraph. At each 
telegraph station is plac^ a single or double instrument, according to 
circumstances, somewhat resembling a large clock dial, but instead of 
having figures marked in a circle thereon, as in the case of a clock, the 
letters of the alphabet are arranged in the four quarters of the dial. Two 
pointers or hands are hung on pivots passing through the dial, each 
having on the other end — viz. behind the dial — a needle which is acted 
upon by electrical agency, through the medium of a magnetic wire placed 
behind the needle, so that by a hand moving in front of the dial, either 
to the right or to the left, any of the letters of the alphabet may be indi- 
cated by the current of electricity passing through from one pile of the 
battery at station A to station B. An alarum bell is attached to each in- 
strument, to call attention. The lecturer went on to describe other re- 
cently invented instruments on which the letters of the alphabet are 
ranged in vertical lines towards the central part of the dial ; and which, 
instead of the oscillating character of Cooke's needle telegraph, have a 
dead beat, which rendered mistakes much less likely to occur. 

NEW MACHINERY FOR BRTCKMAKING. 

A Mr. Leoros has taken out a patent for Machines for Moulding 
Bricks, Tiles, and other articles, by means of which it is asserted superior 
produce is obtained at less cost than by the present modes. In one of 
his inventions (there are two) Mr. Legros has adapted the principle of 
motion on a small railway to the performance of the several steps of the 
manafactare. For this purpose, the raila ace W^ ^oytdl «a «& V^ tEav^xse 
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on the same level all the buildings in which the various parts of the ma- 
chinery are erected. The Morning Advertiser gives the following de- 
scription of the machinery : — 

" A train of at least eight waggons moves along the line, which is pro- 
vided either with turn-tables or cnrves, in order that the train or trains 
may be maintained in continual circulation through the apparatus, with- 
out change of direction. The waggons are divided by fixed vertical 
diaphragms into so many fixed rectangular compartments, in which the 
plastic materials are to be moulded. It is in the construction and ap- 
pendages of these compartments, that the ingenuity and advantage of 
the machine principally consists. They are provided with floors or 
bottoms, capable of being raised to the level of the top of the waggons, 
or of being depressed beneath it to a depth equal to one dimension of the 
article to be produced. The requisite vertical motion of the floors is 
provided for by attaching upright rods to them, whicb, traversing through 
eyes, render the moulding-box, in point of fact, a rectangular piston- 
diamber. The rods descend to within a short distance of the level of the 
waggon-wheels, and terminate in a cross-piece, to which small wheels, or 
tracks, are attached, capable of revolution in the direction of the trains' 
motion. These interior wheels move constantly in contact with another 
set of rails, standing higher than the waggon-rails ; but, unlike the latter, 
they do not continue in every place at the same level. At two or three 
points of the line, they are alternately depressed and raised by an altitude 
equal to the greatest depth of the mouldmg-box, the change taking place 
by means of a short bnt abrupt gradient. The floors of the boxes being 
brought to the level of the tops of the waggons, it is obvious that on the 
trains arriving at the descending gradient, the piston wheels will descend 
also, and thns form the moulding boxes at the tops of the waggons. So 
long as the interior wheels revolve in contact with the lower level of the 
second set of rails, the moulding boxes will continue open, but when the 
train reaches the ascending gradient, the re-action of the small wheels 
against it will force up iha pistons, and with them the floors of the 
moulding-boxes. This being the manner in which the boxes are alter- 
nately made and destroyed, the rest of the process will be easily compre- 
hended. The train of waggons moving over the higher level of the 
second rails, in passing over the descending gradient, the moulding-boxes 
form themselves at the top, and are ready to receive their contents. 
They then pass under a sand-box, which strews the boxes finely with 
sand, to prevent the adhesion of the clay to their surfaces. A little 
farther on they are filled with clay from a hopper placed close to the place 
where the clay is du<2c from, and the snperfiuous clay is cut off at one and 
the same motion. From the hopper the train passes through the press- 
ing machinery, the pistons being still at the lower end ; and here the 
bricks are closely pressed in their cases. Beyond this spot the train 
passes over the ascending gradient, which forces the bricks out of their 
boxes, and above the level of the tops of the waggons, whence they are 
earned to the drying place and walled. If this description has been un- 
derstood, it will be seen that the process snSera no Vc^.^tcw'^^a.^tsl ^ "^ki^ 
t^/Bge; the trains being kept in constant ]^T{oTins(iic& ^ ^^ ^yecxk^^ vs^^ 



64 TEA&-BOOK OF FACTS. 

the three operations of filling the moulds, pressing, and discbai^ng them, 
being gone through in rapid and unbroken succession, by the mere motion 
of the trains along the rails which traverse the machin^. The clay is not 
prepared in any way, but is dug and transferred at once to the hopper, 
and thence to the boxes. In this way it is ascertained that one machine 
will turn out 66 bricks in a minute, or about 40,000 in a day ; and the 
invention will effect an economy of 4f. on a thousand." 

THE AfiCHITECTS* AND BUILDEBS' PATENT SaUABE. 

This Instrument, which is made on the same principle as Blunddl*B 
Agricultural Drainage licvel, and is designed by Mr. Robert Blundell, 
surveyor, consists of an endless tnbe, bent into a shape somewhat resem- 
bling an isoseceles triangle, having an enlarged globular reservoir at the 
angle opposite the shortest side of the triangle, and partially filled with 
coloured spirits of wine : the tube is fixed in a frame having two straight 
sides, one at right angles to the other, and thus it forms a square. When 
the lower side of this square is placed on a horizontal line, the sjHrit in 
the tube indicates the same by its surface in the side against which the 
index is fixed rising to a point marked " Level ;" and when the square is 
placed on any sloping surface, the spirit will indicate the angle of devia- 
tion from the horizontal : if the vertical side of the square be placed 
against any vertical line, the spirit will stand at " O " or " Levd " on 
index ; but if it be placed against any sloping line, the side of a column, 
or any sloping wall, the spirit will register the angle or deviation from 
the vertical line. It is intended for the use of builders, architects, sur- 
veyors, and the foremen of building works ; and its superiority over the 
square and plumb- bob now in use appears to be considerable : it is much 
more accurate, because the plumb-bob is disturbed and rendered inaccu- 
rate by the slightest breath of air ; and it can be used where the plumb- 
bob is useless, namely, in the open air in any weather. It wiU be found 
more expeditious in use, and tlus must be allowed to be a great advan^ 
tage ; and it also indicates, without any calculation or adjustment, the 
angle of deviation from the horizontal or vertical, and has a graduated 
scale affixed to the index, which shows the slopes of water-courses, 
gutters, columns, or any lines deviating from the horizontal or vertical. 
It is very portable, and not at all liable to be ii^ured. The spirit-tube 
is protected by being imbedded in the square, and no part left visible 
except a small portion at the index. 

THE STONE aUARAIES OF CAEN. 

The principal Quarries, (says Mr. Godwin, F.R.S., who has visited 
them along with Mr. C. H. Smith, one of the Government Commission 
for selecting stone for Westminster Palace,) are at Allemflgne, about a 
mile and a half due south of Caen. There are others at La Maladrerie, 
a suburb of Caen in another direction, but of an inferior quality. .... 
We shall describe two quarries as being entered by means of a ^aft, and 
there are many others in the same position. The majority, however, of 
the Allemagne quarries are on the hill side, overhanging the river Orne, 
and need no shaft. The river runs at the loot ot «k dsie^ escar^iment, 
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which nses 60 or 80 feet above it. At this level there is a wide road- 
way, and then beyond this the hill again rises : and it is in the fiace of 
this second escarpment that the quarries are opened. 

These are worked to a greater extent, and from west to east, the joints 
fttcing the cardinal points : some of them extend more than a quarter of 
a mile under ground. A few of them communicate by lateral passages 
one with another, and would shelter an army. The glimmer of the 
qnarrymen's lights seen at the end of a gallery, and the sound of their 
chisels, a scarcely-heard " pick, pick," increase the peculiar effect of the 
scene. 

The ceiling bed (about 2 feet 6 inches thick) is called the banc clou- 
tier. It is cohesive and sound, but cannot profitably be worked, and is 
never taken out. 

The workable beds, six in number, are named as follows : — 

The Banc pourri. — ^This is under the ceiling bed, and is about 3 feet 
thick. It is considered a good stone, well indurated, but as it occasion- 
ally contains pebbles like those in the banc cloatier, although not to the 
same extent, it is not so fit for fine work as the lower beds. 

The Gros banc lies next, and could be got out 5 feet thick. 

Tlie Pierre franche^ which follows, is about 3 feet deep, and appears 
to be oonsidereid the best and most durable bed. Then come 

The Bane de quaire pieds, and 

The Pierre de trente pouces. Both of these are good beds, and are 
the lowest which ought to be used for external work. The last bed which 
is quarried is termed 

The Ba9tc franc; and this being, like the ffros banc^ nearly five feet 
thick, is split into two thicknesses, three feet and two feet, of which the 
upper (two feet thick) is called the banqueret of the banc franc. 

There seems to be no difierence of opinion, amidst the greatest dif- 
ferences in other respects, as to the unfitness of the whole of the banc 
f route for external work. 

Of late, one of the Caen houses, (Messrs. Luard and Beedham,) be- 
coming satisfied that the bottom bed is not fit for outside work, profess 
to mark with a cross every block which comes from it, so that these may 
be used in parts not exposed to the effects of the weather, and we are dis- 
posed, after inquiry, to believe their profession. If builders, to save 
labour or through carelessness, will, nevertheless, use the ** bad" bed 
externally, the culpability of course rests with them, and the reputation 
of the stone is risked in spite of any precaution which may be taken tp 
prevent it. 

We do not find that the other merchants profess to distinguish the 
blocks of the bottom bed from those of the upper. One of the principal 
of them, who, although he would not admit that the franc banc gave the 
worst stonej still called it in conversation, the " bad" bed, said, " If I 
distinguish this, I shall have to keep it back, and what can I do with it ? 
When dry, the stone looks all alike, and I defy any person then to tell 
one bed from another." This is true enough ; but which bed will laxt 
longer, and what is the wise course for those to adoi^t vi\io ^^ x^^'i 

jp 
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interested in maintaining a good reputation for tlie stone, are qmte 
another question. — I^ Builder. 

sansoxe's astipicial stone. 
A PAPER has been read to the Institution of Ciril Engineess, descrip- 
tive of Mr. Frederick Ransome's process for makiag Artificial Stone. 
Broken pieces of silica (common flint) being subjected for a time to the 
action <^ caustic alkali boiling under pressure in a dose vessel, forms a 
traDsparent silicated solution, which is evaporated to a specific gravity of 
1,600 (distilled water being 1,000) and is then intimately mixed with 
given proportions of well-washed sand, broken granite, or other materials 
of different degrees of hardness. The paste thus constituted, after being 
pressed into moulds, from which the most delicate impressions are readily 
received, is subjected to a red heat in a stove w kiln ; by which operation 
the free or uncombined silica of the raw materials unites with the excess 
of alkali existing in the solution, thus forming a semi-vitreous oom- 
]K>uud, and rendering the artificial stone perfectly insoluble. This pro- 
duction must evidently be adaptable to a comprehensive range of obfjects 
for decorative art and architectural purposes, — busts, vases, flooring-tiles, 
steps, balustrades, mouldings, capites, shafts and bases of columns, &c. &c. 
Even grinding-stones, and whet-stones for scythes, have been made. It 
was stated to be already extensively manufactured at Ipswich, and to 
admit of extensive application where elaborately-carved stone woold be 
too expensive. 

RANSOHE AND BUCKWEIX'S ABTIPICIAL STONES. 

Mr. Faraday, in introducing these inventions to the Boyal Insti- 
tution, said that, in undertaking at a short notice to describe the prin- 
ciples on which these Artificial Stones were constructed, he refrained from 
expressing an opinion as to their probable commercial success. He ex- 
plained the process adopted and the object aimed at, first in Mr. Kansome% 
and afterwards in Mr. fiuckweirs invention. Mr. Ransome's manufa&i 
ture having been already noticed in a preceding article, needs to be but 
briefly adverted to now. Broken flints are dissolved in a solution of 
caustic alkali, at a temperature of 300° Fahr. When this solution is suffi- 
ciently evaporated, siliceous sand, or the flint grit of roads, and a little 
play, are worked with it, till the whole is of the consistence of putty. It 
is finally pressed in moulds, dried, fired for 48 hours, and then slowly 
cooled. The impression produced is very sharp ; the stone resembles 
white sandstone, and is said to resist all atmospheric changes, and even 
acids. Philosophically considered, this artificitd stone is a mass of sand 
cemented together by glass. The glass, at first containing excess of 
alkali, is diffused in a fluid state throughout the particles of flint and 
alumina. These particles absorb the superabundant alkali when the stone 
is fired, and the resulting vitreous cement resembles, in hardness and re- 
sisting power, the portion of glass which, in the conunon manufacture of 
the hardest kinds of that substance, is found in inunediate contact with 
the sides of the pots. To show the unstable nature of ordinary glss^ 
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Mr. Faraday exhibited green bottles in which dihited snlphnric acid had 
been kept. In the glass of these bottles the lime had been separated from 
the silica by the solphoric acid, and the insides were in consequence 
studded with multitudes of regukrly-formed cones of sulphate of lime. 

Mr. Faraday then entered on Mr. Buckwell*s manufacture. As the 
artificial stone indented by Mr. Ransome is chiefly applicable for oma- 
mental purposes, so Mr. Bnckwell*s invention, tenned by him arHjhial 
fframte, appears exclusivdy designed to supply the place of blocks brought 
from the quarry for large works, whether walls of houses, or of aquTsducts, 
sewers, &c. Mr. Buck well uses the following simple process : — Frag- 
ments of a suitable stone (Portland stone, for example,) are gauged and 
sorted incto sizes. These are cleaned, and carefully mixed on a board with 
cement in the proportion of 5 parts of large fragments, two of smaller 
(mes, 1 of cement, and a portion of water ; but the water is in no greater 
quofUHy than will bring it to the dampness of fresh deal saw-dust. This 
being done, the materials are put into a strong mould to the depth of 
about li inch at a time ; they are then driven together by percusnon, 
more materials are now put in, these in turn hammered together till the 
water has escaped by holes pierced for that purpose in the moulds, and 
this proeess is continued tiU the block or pipe has attained the required 
magnitude. It is then taken out of the mould, and now foand to be so 
hard as to ring when struck, and in ten days is fit for service. If is af- 
firmed to harden under the influence of moisture, to bear, when moulded 
in the form of girders, a greater transverse pressure than any rock except 
slate, and to be only one-sixth of the cost of brick-work. It will be no- 
ticed that this process is characterized by the use of fragments, by the 
small quantity of cement employed (not one-fourth of the proportion used 
in common grouting), and by water, instead of fire, being made the means 
of bringing the fragments into close union. Mr. Faraday then noticed 
two scientifie principles on which the success of Mr. BuckweH's process 
greatly depends : — 1. The use of water in Meeting the approximation of 
the particles and the exclusion of air. It had been ascertained by 
Dr. WoUaston (Bakerian Lecture, 1828) that, in order to bring the par- 
ticles oi jdatina into close contact, it was best to bring them together in 
water. When a freshly-made road is watered to make the materials bind 
together, the same principle assists in the result. Having filled a mea- 
sured §^ass with sand, Mr. Faraday showed that when the glass was first 
filled with water, and then the sand added with agitation, it occupied less 
space than it did when dry. 2. The effect of percussion in bringing par- 
ticles together. Mr. Faraday noticed that simple pressure will not dis- 
place interstitial air or water, but that a blow will. Water contained in 
a small cylinder of wire-gauze was shown remaining in the open net-work 
when subjected to the pressure of a column of the same fluid, though it 
freely ran through the meshes when the cylinder was gently struck. On 
the same principle, the moistened sand on the sea-shore gives way, and 
leaves a fbot-mark under the impact of the limb which strikes it. In con- 
dosion, Mr. Faraday noticed the remarkable &ct that the «ieidvBv&\!^<«r) 
matter in sewer8> &c. does not accumulate on Mr. liwc\[:<ne\^^ «s\.S&ssa^ 
gramte as It does in glazed pipes. 
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HOW TO HABBEN GTPSVM. 

It is known that calcined Gypsum, after being moistened with a solu- 
tion of alum and again burnt, acquires much greater hardness and solidity. 
Mr. Kreating recommends for the same purpose a solution of 1 lb. of 
borax in 9 lbs. of water, which is poured over the calcined fragments of 
gypsum. They are then kept at a strong red heat for six hours, ground 
to a powder, and worked. The effect is said to be still better if a pound of 
tartar and twice the quantity of water are added to the solution. — Liebig^t 
Annalen, 



NEW AMEBICAN CEMENT. 

The Buffalo Journal^ (U. S.,) describes a valuable cement, which was 
first discovered in Sharon, Medina County, Ohio, and after undergoing 
the most thorough tests has been pronounced of great value. The Cleveland 
Herald says : *' The mine itself is one of the most singular depositories to 
be found. It seems as if poured into a large sandstone basin, covering 
some four acres, is found at the depth of twenty feet, presents an even 
level surface, is about five feet thick, and when dug out is no harder than 
tallow, and is entirely free from dirt or other impurities. An exposure 
of fourteen days to the air changes the cement to stone, so hard that it is 
difficult to grind. For use, it is ground when green, and after it has 
hardened, ground again, and kept in a powdered state until mixed with 
oil. When applied to roofing, it becomes as hard and durable as slate, 
and is completely fire and weather proof.' 



' i» 



Payne's patent pob pbesebving wood, &c. against tibe. 
A sebies of experiments has been exhibited, on the shingles, at low 
water, in front of Whitehall- wharf, in Cannon-row, to test the efficiency 
of the invention of Messrs. Payne to prepare Wood in such a manner as 
to render it capable of withstanding the force of fire, and perfectly unin- 
flammable, though exposed to the heat of flames or burning masses of 
wood or coal. The experiments were as favourable as could be wished. 
Three cottages or miniature buildings were ignited, two of them con- 
structed of the wood prepared by the patentees of the invention, the 
other of unprepared wood. The cottage built of unprepared wood was 
speedily consumed, whilst those of which the wood had been prepared by 
the invention, although partially charred by the terrific heat of the fire, 
never became absolutely on fire, and resisted the utmost effort of the 
flames. The expense of preparing timber under the patent of Messrs. 
Payne is small, and by it many trees hitherto considered as of little im- 
portance n^ay be hardened and made into the most elegant pieces of 
lumiture. The timber prepared against the " dry rot" is impregnated or 
imbued with sulphate of iron decomposed by muriatic acid. That which 
is prepared against fire is prepared with sulphate of iron, and witii alum 
decomposed by miiriate of Ume; and that which is prepared against 
worms is composed of sulphuret of barium, decomposed by sulphate of 
ron. This invention is very important in many respects. It renders 
all kinds of woods capable of resisting fire ; it hardens them, and produces 
on them a beautiful surface, 
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PRENCH METHOD OE PRESERVATION OF WOOD. 

A PATENT has been taken ont in France by MM. Hatin and Bontigny, 
the principle of which consists in the assimilation of the antiseptic sub- 
stance with the vegetable itself in place of impregnation with corrosiye 
sablimate, or the ohlorides of zinc, calcinm, iron, &c., which have been 
found, it is said, to tear the woody fibre asunder by the irresistible force 
of crystallization. On the new principle, nothing more is necessary than 
simply to immerse the ends of each piece to be preserved in any of the 
hydro-carbons, such as the oil of schist, and set on fire the ends of the 
pieces thus treated, letting them bum until all the Implied hydro-carbon 
is burned out ; when they must be immediately dipped into a hot mixture 
of pitch, tar, and shellac, and may then be painted, tarred, 8cc. M. 
Gemini, in a paper read to the Paris Academy, testifies to the destruction 
of fibres by the usual processes, and recommends tar, creosote, naphtha, or 
any of the highly-bituminized articles easily and economically obtained. 

DRTINO OP WOOD BY STEAIC. 

A PAPER has been read to the Paris Academy of Sciences, by M. Vio- 
lette, " On the Desiccation of Wood by Steam." The author states that 
if steam at the temperature of 100° of centigrade be raised to a tempera- 
tare of 200° to 250°, without the addition of water, it is no longer 
saturated, and can, on the contrary, take up the moisture contained in 
wood. He proceeded to show that this is the cheapest and most effectual 
process that can be used. 

AXERIGAN PATENT CASE. — SCULPTITBING BY MACHINERY. 

A VERY interesting exhibition has been made in the Circuit Court in 
the United States, for the Philadelphia district, in two suits brought by 
Mr. A. K. Carter, of Newark, N. J., as agent of Blanchard's Gun Stock 
Taming-fectory, ^pgainst parties in this city, for an infringement of 
patent right. Tlie machine is described, in the specification to the patent, 
as an " engine for turning irregular forms out of wood, iron, brass, or other 
material or substance which can be cut by ordinary tools," and was 
originally designed and applied for the purpose of cutting shoemakers* 
lasts, carriage spokes, boat oars, gun stocks, and a variety of other articles ; 
mostly wooden and metallic forms used in the purposes of mechanic art. 
A most striking application of the invention, however, is that of actually 
catting, even to cameo size, and with life-like fidelity, busts ont of solid 
and dose-grained marble. Two beautiful pieces oi sculpture were pro- 
duced by Mr. Carter, in court — one a bust of Mr. Clay, the other of Mr. 
Webster. Mr. Thomas Blanchard, the person represented by Mr. Carter, 
and the- inventor of this machine, is a native, we believe, of Boston ; in 
which dty he resides. His invention was patented so long ago as 1820, 
but was never applied until now to any but the useful arts. In 1834, in 
eonsideration of the extraordinary merit of the invention. Congress passed 
a special Act, renewing the patent for 14 years ; but it was still applied 
xmly to utilitarian purposes. 

The jury in the case brought in this circuit, ttn^ vAa^^^ Vst 'O^ifc 
h&iBgemeats of the patent in cutting shoe lasU, g«ve Ql N€t^\.m^^')^'Q^ 
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of Mr. Blanehard ; in one oese of 1,344 dollars, and in the other of 850 
dollars. The originality and validity of the patent had indeed heen pre- 
yioosly well settled by Judge Story and other eminent jorists in New 
Snglimd : and the defendants here, after resisting the claim for some 
years, on being satisfied of the clear rights of Mr. Blandiaid, very pro- 
perly abandoned the defence, and referred the whole matter of damages to 
the jury ; who, under the direction of the Court, found the verdicts already 
mentioned. — FhUadelpf.ia Gazette; Mechanics* Magemmt. 

% aUABETING MACHINE. 

A NEW Stone-drflUng Machine has been tested upon the qnarry of Mr. 
B. Cail, near Gateshead. The machine was put in motion by four men, 
and worked for an hour and a half, when they attained a depth of 8 feel, 
of 4 inches gauge. The hole was then charged with 19 lbs. of powder, 
and the dischfirg^ produced the removal of 5400 e«bie feet of vock. 

NEW WINS FSESS. 

The Brwet tTInvenium states that a new Wine Fftsa, of simple 
eonstruction, has been invented by M. Koeppdin, Secretary to iht Agri- 
cultural Society of Colmar. It consists of a metallic vessel, th« diam^ 
of which is equal to twice its depth, and which is divided in the middle 
by a moveable diaphragm of an impermeable fabric. The spaoe above 
the diaphragm, is fiUed with grapes, and then a perforated cover put on, 
which is made fast to the top of the vessel. Wfiter is next forced in 
beneath the diaphragm by means of a pump, and, by its irresistible pres- 
sure, expresses the juice, and causes it to flow through the holee in the 
cover. Numerous experiments have been made with this machine before 
the Congress of Vine-growers, the Agricultural Soeiety of the Haut-RMn, 
and the Industrial School of Mulhausen. It is said to woric with great 
facility and rapidity, to occupy little spaee, and to be easily moved about. 
The same machine may, no doubt, be employed with advantage for the 
exppes^ion of juice from apples, beet-root, olives, &a, 

AMERICAN SEWING-MACHINE, 

The patentee (Elias Howe, jun.,) says : In sewing a seam with my 
machine two threads are employed, one of which threads is earned 
through the cloth by means of a curved needle, the pointed end of whieh 
is to pass through the said doth : the needle used has the eye that is to 
receive the thread within a small distance, say an eighth of a inch, of its 
inner or pointed end. The other or outer end of the needle is held by an 
^rm that vibrates on a pivot or joint pin, and the curvature of the needle 
is such as to correspond with the length of the arm as its radius. When 
the thread is carried through the doth, which may be done to the distance 
0^ about three-fourths of an inch, the thread will be stretehed above the 
curved needle, something in the manner of a bowstring, leaving a small 
open space between the two. A small shuttle, carrying a bobbin filled 
with silk or thread, is then made to pass entirdy through this open space, 
between the needle and the thread which it carries ; and when the shuttle 
/> returned, irjudk 14 done by meaua of t^ pieYo^ %V^ ck ^^VVk-^M«c^Mb& 
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thread "which was cvried in by the needle is surronnded by that received 
from the shuttle ; and as the needle is drawn oat, it forces that which was 
received from the shuttle into the body of the cloth ; and, as this opera- 
tion is repeated, a seam is formed which has an. each side of the doth the 
same mppearance as that given by stitching, with this peculiarity, that the 
thread sown on one side of the cloth is ezolasively tlutt which was given 
oat by the needle, and ikt thread seen on the other side is exclusively 
that which was given out by the shuttle. It will, therefore, be seen that 
a stitch is made at every back and forth movement of the shuttle. The 
two thicknesses of doth that are to be sewed are held upon pointed wires, 
whidi project oat from a metalMc plate, like the teeth of a comb, but at 
a considerable distance fh)m each other — say three-fourths of an inch, 
more or lees ; these pointed wires sustaining the cloth, and answering the 
purpoee of Mdinary basting. The metallic plate from which these wires 
project has numerous holes through it, which answer the purpose of rack- 
teetii in enabling the plate to move forward, by means of a pinion, as the 
stitches are taken. The distance to which the said plate is moved, and, 
eonsequently, the length of the stitches, may be regulated at pleasure.-— 
We quote this from the ErantUn Jomrnal. Some account of the machine 
given in the Tear-book ofFadt, 1848, p. 73. 



NEW SPINNING MATERIAL. 

A LETTER from Leipsic states that " The owner of some spinning- 
mills at Berlin has latdy brought into the market a new species of 
flaxen thread, which is extremdy long and silky, white in colour, and 
qpan and dyed with extraordinary facility. This primary material, which 
poasesses, even in a superior degree, all the qualities of silk, is likely to 
compete with it from its simple and rapid fabrication, and from its price 
being very low as compared with that of silk. The appearance of this 
iMir artide of commerce has caused a great sensation among the dealers 
at the iair at Leipsic, and an Englishman has offered the inventor 
£20,000 for his secret ; but this has been refused, as the owner intends 
to reserve to himself all the benefits of his discovery. 

IMPROVED POWER-LOOM SHUTTLE. 

Mr. Richard Stiver has patented an improved Shuttle, of which the 
Jrkroaih Review gives the following description :— " The shuttle is of the 
8am« size as those presently in use, but it contains two pirns ; and the 
beaaty of the invention consists in connecting the threads of the two pirns 
together, so that when the one is exhausted the thread runs instantly to 
tha other pirn, from which it is thrown off continuously, without a stop* 
page of the machinery, until both pirns are run out. The result is, that, 
while by the shuttle generally in use, not more than nine inches of doth 
can be worked without a stoppage, by Mr. Stiver's invention full thirty 
inches can be so, on an average, each of his shuttles being fitted to 
contain seven ounces of weft. By this means an immense saving of time 
will be effected — ^the stOfTpagea in the manufacture of each piece belu^ 
reduced from 160 to 50, or less than one-third. In c^Vet i«<st^^,>\Y^%x^% 
i>f an boar will thereby be added to the didVy ]^TO&Aid\!Qiiv ^ \)idl^\<;^is^ 
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without » farthing of expense, and with dinunished Isbonr to all con- 
cerned. The weft is drawn oat of the shnttle through an eye in the 
centre, making two selvages at the same time ; and, in this way, it 
escapes all risk of being thrown out of the lay." 

COATINe 07 ships' BOTTOMS. 

Th£ Rocket iron steam-vessel has been examined, after being twelve 
months coated on one side of the bottom with the newly invented anti- 
corrosive composition of naphthalized pitch; the other side being coated 
with that preparation and red lead, in alternate streaks ; so as to prove 
the comparative advantages of these alleged preventives of the growth 
and adhesion of rubbish, animalcoles, &c. to the bottoms of iron ships. 
The inspection of the Backet, at Portsmonth, by Admiral Prescote, Mr. 
Murray, Mr. Fincham, and other officers of eminence, has repcNrted tiie 
iron coated with the anti-corrosive composition to be free from all the 
substances that usually cling to iron subject to the action of salt water, 
except here and there a spot which had been imperfectly paid ; whereas, 
the red-lead streaks were covered with weeds and grass, some feet long, 
muscles, shrimps, barnacles, &c., independent of great oxidization. The 
inventor of the composition is Mr. Hay, chemical assistant to the master 
shipwright at Portsmouth. 

GALVANISED IBON. 

Mr. R. Hunt, in the course of a lecture on Mining, delivered at the 
London Institution, said, — "Considerable attention haid been lately paid 
to the process of Galvanizing Iron, — a discovery which promises to be of 
the highest utility. Mr. Nadsmyth, of Patricroft, near Manchester, and 
Mr. Owen, two gentlemen connected with the Government committee on 
the subject of metals, had lately been making experiments, the result of 
which would indicate that, by giving iron a coating of zinc, or by com- 
bining zinc with iron in its manufacture, it would be much improved, 
preserved from oxidising, and rendered less brittle ; and that old plates 
of iron — such, for instance, as had been used for the bottoms of ships — 
with an admixture of zinc, still possessed its original qualities ; and, in 
fact, iron remelted from such platos was found to be of a better qudity 
than at first. These experiments had, indeed, excited great attention to 
the important question, whether iron would not be improved by a small 
portion of zinc. Tinned iron, exposed to the atmosphere, very soon be- 
came oxidised ; but in iron protected by zinc, although exposed to all 
weather, there was no change. Indeed, a piece made bright remained so 
after being placed in water for several months. The zinced iron, which 
was now used in roofing large buildings — as, for instance, the new 
Houses of Parliament — had the quality of becoming incrusted with a 
coat of oxide of zinc, which prevented any farther destructive effects from 
exposure to the atmosphere. 

ECONOMICAL IMPEOVEMENT IN THE EE7INING 07 SILYEB LEAD. 

The ordinaiy mode of recovering the lead and silver with which the 
oone-ash employed as a cupel or test \)y t«he x«^ei% ^l iA't^t \<»^dL W 
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eomes saturated, consists in retnrning the used cupel to tbe fiirnace ; but 
though the bone ash is thus wholly destroyed, considerable portions of the 
lead and silver, combining with the phosphoric acid of the ash, pass off 
in vapour, and are wholly lost. Mr. A. J. Johnson, the eminent assayer, 
has just patented an improved process, by which this waste is completely 
prevented. The used cupel is reduced to a fine powder, and a sufficient 
quantity of pyroligneous or acetic acid (varying from I'OSO to 1*048 
sp. gr., accoixling to the per centage of lead contained iu the cupel), to 
produce a mixture of thin consistence, is added ; this mixture is stirred 
occasionally during a period of two days (by which time the bulk of the 
lead becomes dissolved) ; it is next put into cloth or flannel filters, in 
order that the lead solution may drain off; and then the remaining 
soluble salt of lead is removed, by washing with water, and by the appli- 
cation of pressure, previous to drying the bone-ash. The silver and a 
small qnantiiy of lead still remain in the bone-ash after the above opera- 
tion, althougn there is not sufficient lead to interfere materially with thB 
absorbent powers of the bone ash, or to prevent it from bmg again 
used, provided it has been properly freed from the lead solution ; but if 
it should be desired to extract the lead more perfectly, the bone ash, after 
being removed from the filters, and before being washed and pressed, is 
subjected to the action of a second portion of acid— stirring the mixture 
thoroughly. To bring the lead contained in the above-mentioned solu- 
tion into a marketable form, the solution may be evaporated to produce 
sugar of lead ; or, by means of the re-agents commonly used, the carbo- 
nate, sulphate, sulphuret, or other compound of lead may be obtained. — 
Meehamcs' Maganne, No, 1287. 

ICETHOD 07 WELDING IRON, STEEL, AND SHEET-IRON. 

In an earthen vessel, melt borax, and add to it 1-lOth of sal-ammoniac. 
When these ingredients are properly fused and mixed, pour them out 
upon an iron plate, and let them cool. There is thus obtained a glassy 
matter, to which is to be added an equal quantity of quick-lime. The 
iron or steel which are to be soldered, are first heated to redness ; then 
this compound, first reduced to powder, is laid upon them — the composi- 
tion melts and runs like sealing-wax ; the pieces are next replaced in the 
fire, taking care to heat them at a temperature far below that usually 
employed in welding ; they are then withdrawn and hammered, and the 
surfaces will be found to be thus perfectly united. The author asserts 
that this process, which may be applied to welding sheet-iron tubes, 
never fails. — From the French ; Mechanics* Magazine, No. 1300. 

NEW METHOD OV EXTRACTING PURE GOLD PROM ALLOTS AND 

FROM ORES. 

The following method of obtaining pure Metallic Gold in the form of 
a spongy mass has been practised by the inventor for several years, and 
no account of the process has, to his knowledge, heretofore been published. 
It is very useful to the chemist and to the manufacturer, and is m.Qtft 
economical than any other method that the iuvtutox \a %)cc^>ffii'DX^^'<vr^« 
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After separating the gold from silver by lueaDS of a nuxtore of nitnc 
and hydrochloric acids, as is usually done, the solution containing gold 
and copper is to he evaporated to a small bulk, and the excess of nitric 
acid is thus driven off. 

A little oxalic acid is added, and then a solution ai carbonate of 
potash, sufficient to take up nearly all the gold in the state of aurite of 
potash, is gradually added. A large quantity of crystalliaed oxalic acid is 
now added, so as to be in great excess, and the whole is to be quickly 
bailed. All the gold is immediately precipitated in the form of a 
beautiful yellow sponge, which is absolutely pure metallic gold. All 
the copper is taken up by the excess of oxalic add, and may be 
washed out. 

Boil the sponge in pure water so long as any traee of addity remains, 
and the gold is then to be removed from the capsule and dried on filtering 
paper. It may be formed into rolls, bars, (x thin sheets, by pressing it 
moderately in paper. The inventor has made several useful ap^cations 
of the gold sponge thus prepared, and had a tooth plugged with it in 
October, 1846, to which purpose it is well adapted. 

By moderate pressure, the spongy gold becomes a sdid mass, and 
burnishes quite brilliantly. 

The jeweller or goldsmith will find spongy gold to be quite convenient 
when he requires it for a solder, and it is a convenient form of the metal 
for making an amalgam for fine gilding. The inventor has used it for 
some years in soldering platina, and prefers it to the filings or gold foil 
for that purpose. His method of separating fine gold from coarse is very 
simple, and cheaper than the usual process. It is applicable in the sepa- 
ration of gold from ores that may be treated by acids, and is vastj^ pre- 
ferable to the method commonly used by chemists and assayers. 

When making oxide of gold for dentists' use, the chemist will find that 
oxalic acid addc^ to his potassic solution will at once recover all the gdd 
that is dissolved in an excess of the alkaline solution. Many other ap- 
plications of this very simple method will occur to chemists and artisans. — 
C. T. Jackson, in SUliman^s Journal, September 1848; Jfeehama* 
Magazine, No. 1319. 

NEW METHOD 07 BRONZING DIFFERENT METALS. 

(Communicated to the French Academy of Sciences by M. Becquerel. Trans- 
lated for the Meckanict^ Magazine, from theMoniteur InduttrieL) 

I HAVE been requested by Messrs. Brunei, Bisson, and Gaugain, to 
present to the Academy, pieces of different Metals, bronzed by a new 
electro- chemical process. 

In 1841, a method was communicated to the Academy of Bronzing 
some few Metals by the electric deposition of layers of brass or bronze 
{laiton ou de bronze), and which necessitated the employment of double 
alkaline cyanides of copper and zinc. It was, however, never brought 
into practice, either on account of the deamess of the cyanides, or for 
some other reasons not expressed. Messrs. Brunei, Bisson, and Gaugain 
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have snfaetitated for these cyaoidefl (to produce a coating of brasi) an 
aqueous solution, composed of — 

500 parts of carbonate of potash, 
20 " chloride of oopp«, 
40 ** sulphate of zinc, 
250 " a2(^te of ammonia. 
To obtain a bronze, a salt of tin is substituted for the sulphate <^ zinc. 

By employing these solutions, iron, cast-iron, steel, lead, zinc, tin, or, 
alloys of any oif these metals with another, or with bismuth or anti- 
mony, are easily coated with brass or bronze after a previous deansing, 
the agent employed for which depends upon the nature of the metal. 

The operation is conducted without recourse being had to heat, and 
the piece to be coated is placed in communication with the negative pole 
of a Bunaen's battery, and a plate of bronze or brass is used as the posi- 
tive deoomposing point. 

Wben luge snrftoes have to be coated, it has been found in practice, 
that the number of the plates, and not their size, must be increased. 

WhMi pieces of metd have been coated and coloured, they rival the 
finest bronzes ; even the coarsest exterior, after being thus treated, exhi- 
bits ayery beautiful appearance. They will also, when kept within doors, 
resist oxidation; but, should they be exposed to the exterior atmos- 
phere, they must be coated with some suitable varnish. 

[Some farther explanation of these processes is very desirable; it 
having be^ hitherto considered an impossibility to precipitate any two or 
mors metflJa in the state of an alloy, such as brass or bronze. — TWww.] 

LIQUID TOR CLEANINO MKTALS. 

Oms of the first operations in finishing metallic work after it comes 
from the casting, or from the hamm^, is to free it from the coat of oxide 
which adheres to it : this is done generally by keeping it for some time 
in water, strongly acidulated with sulphuric or muriatic acid. But an 
inccmvciiience in this process results from the fact that the metal is liable 
to be attacked on its lines and angles, and wherever it presents a point 
or edge. Hence arises a double loss, both of the add employed and of 
the metal. 

MM. Thomas and Dellisse state, that they have succeeded in avoiding 
these inconveniences, by combining with the acid of the bath certain 
organic matters which have the property of preventing, or at least of 
considerably diminishing, the influence on the metal of the acids. Ac- 
cording to them, glycerine, artificial tannin, naphthaline, and creosote, 
attain this end. In the baths thus composed, the scale of oxide detaches 
itself without dissolving, and without the metal being attacked, so that 
the pieces may remain in the bath as long as may be desired, without 
alteration. 



FESLBACH'S PATXNT PKOOESS Of VIHTINO W&OUOHT-UON AND 

CA8T-IB0N, ETC. 

Tiu otj^ect ol thii invention consists in vnim^Tose^isi^^^^V vR^ 
careljr Uaitiag cerUdn JIfetals and Alloys ot 'Mel«2i& ol ^sSsscev^ ^^^^^^ksl- 
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ties and yalaes together : as, for example, Wrooght-Tron with Cast-iron, 
or (Copper with Cast-iron, or Gun-Metal with Cast-Iron, whereby com- 
pound pieces of metal, suitable for beams, girders, ribs, gudgeons, rail- 
way chairs, wheels, axles, and other parts of machinery and mechanical 
structures, may be produced, possessing all the aggregate weight and 
cohesiveness required, but much harder and stronger in some parts (such, 
for example, as those exposed to finction or to direct strain) than in 
other parts. 

Of the great utility of such a process as this there can be no ques- 
tion. We have seen some specimens of wrought and cast-iron thus 
combined together which resisted every attempt of a powerful tinmnifir 
to separate them. The following are the details of the process :— ^ 

" To unite Qui -Iron with Wirotigkt-Iron, as, for example, to make a 
rectangular beam which shall consist of one-quarter of its thickness of 
wrought-iron and three-quarters of cast-iron, or of these two metals in 
any other given proportions, I proceed as follows : — I take a piece of 
wrought-iron of the quarter, or other required thickness aforesaid, and 
immerse it in a cleansing bath of nitric, or any other suitable add, di- 
luted with water. I next remove it from the bath and make it red-hot, 
whereupon I plunge it once more into the cleansing bath. By these pro- 
cesses it is freed from any oxide which may have formed upon it. Then, 
in order to get rid of the acid which may be adhering to it, I wash it 
with an alkaline solution (sal-ammoniac for example, diluted in water), 
immediately after which I inmierse it in a bath of melted tin, and leave 
it there till it is well tinned over. I next coat or cover the tinned 
wrought-iron on that side where it is to be united to the cast-iron with 
an alloy or solder, composed of copper and tin, in the proportion of 
about 5 parts of copper to 95 parts of tin. The wrought-iron thus pre- 
pared is then dropped into the bottom of a mould, of a size and form 
corresponding with that of the compound beam desired to be produced, 
and made fast by well-tinned pins and nails ; iron, in a hot and fiuid 
state, is next poured upon the wrought-iron till the mould is filled, when 
a fusion takes place between the surfaces of the wrought-iron and cast- 
iron, through the action of the interposed alloy, or solder, of copper and 
tin, and the two principal substances become so firmly united together as 
not to be easily detachable, if at all. 

" To unite steel with cast-iron^ I adopt the same method in all re- 
spects as has been just directed to be followed in regard to wrought-iron 
and cast-iron. 

" To unite copper toith cast-iron, or gun-metal, and cast-iron, or brass 
and cast-iron, or any other of the alloys of copper with cast-iron, I also 
make use of similar means to the preceding, only instead of freeing the 
surfaces of the metal to which the cast-iron is to be added by acid and 
alkaline solutions and heating as aforesaid, I effect this by filing merely, 
and add the iron at a lower degree of heat, so that it may not melt the 
body of the copper, gun-metal, brass, or other alloy. 

" The proportions before directed to be observed in the composition of 

the aHojr or solder are such as will be suitable to be observed when the 

compound piece of metal is of a mediixm.6\ze *, \>\i\. 'vr\i*Qi\\iS& «y»i^^>Ci^ 
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size, and according to the ratio in which it exceeds it, the quantity of 
copper used in the alloy ahoold be increased. In the exemplifications 
before given the different metals have been supposed to be united late- 
rally, or side to side, but one metal may have another united to it on 
both sides, or be enclosed by it on both sides, and the pieces may be also 
of any curvilineal, angular, or other form ; the mode of casting being 
varied to suit the circumstances of such case, according to the practices 
in common use among founders." — Mechanics' Magazine, No. 1272. 

WHISHAW'S INSULATING PIPES. 

A PATENT has been taken out by Mr. Francis Whishaw, C.E., for — 1. 
A cluster of pipes, channels, or ducts, of earthenware or pottery, com- 
bined together in the same mass, or within the same external surface. 
2. The manufacture of pipes of earthenware, or pottery, by means of 
a conical die, or dod. 3. The manufacture, combination, and arrange- 
ment of pipes of earthenware, pottery, or glass, with suitable collars 
and plugs. 4. The combining pipes of earthenware, pottery, and glass, 
by means of air-tight joints, cemented with asphalte or gutta perchau 

CTLINDEE CASTING. 

A CTLINDEB of uuusual magnitude was cast on Wednesday, Nov. 21, 
at the Uaigh Foundry, Wigan, in the presence of a great number of 
persons, who had been attracted from various parts of the surrounding 
district, to witness the novelty of so large a casting. This cylinder is 8 
feet 4 inches diameter, and about 17 feet long, and is intended for a 
direct action pumping engine, to be erected at the Mostyn Colliery, 
Flintshire. The weight is about 22 tons, and the quantity of metal 
melted was nearly 3Q tons. 

We believe this is the largest steam-engine cylinder in the world, with 
the exception only of those employed in pumping the Haarlem Lake, in 
Holland.— (iS"^^ Tear-book of Facts, 1847, p. 34.) 

No accident occurred during the operation ; and as soon as it was as- 
certained that it was a " good run," a small discharge of gunpowder gave 
the signal for many hundreds of workmen and others to give three times 
three cheers, which was done with hearty good will. 

The Haigh Foundry Company have erected a boring-mill for the pur- 
pose of boring this cylinder, and they have made it of sufficient capacity 
to bore one of 11 feet diameter, and 19 feet in length. — Mechanics* 
Magadne, No. 1321. 

On Wednesday, the 13tli of December, the large cylinder of the 
hydraulic press intended to be used at Bangor to raise the tubes of the 
bridge of the Chester and Holyhead Railway, was cast at the Bank Quay 
Foundry, Warrington. ^ It weighs about 25 tons, and will have to 
sustain a pressure of upwards of 1,000 tons when at work. — Timest 
Dec. 15, 1848, 

4 NEW MINERAL USEPUL IN ABT8. 

We learn that Mr. Blakt;, of Akron, Ohio ^.^^, "W ^^rss^^is^'^ 
jnineraJ, in the opigbbourfiqod of the latter \A.ace, Yi\i\s^ Y^avsivsR^ \» \sr. 
of great value. Be has visited Washington, faxdio\iV^\XkR^«»'^"«N*^''^^^^'^ 
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ft. When first dug np^ it is of the consistence of tallow, and gra- 
dually hardens in a few days, so as to resemble slate, and &ially it be- 
comes as hard as rock. It is of the oolonr of indigo. It is impervious 
both to water and fire, and admits of the finest polish. When reduced 
to powder, and mixed up with linseed-oil, it has the appearance of black 
paint, and may be spread over wood, canvas, &o. Roofs have been 
guarded by it against fire ; and as it does not absorb the rain, it protects 
the rafters from decay. It consists of abont one-half of silica, one- 
fourth alamina, with less proportions of magnesia, black oxide of iron, 
sulphate of iron, lime, and caAoiir-'Sheffield his. 

THE ZINC WORKS OF STOLLBEHO. 

The small town of Stollberg, about fonr miles frx>m Eschweiler, is a 
centre of great manufacturing acUvity. Perhaps, the most interesting 
establishments for strangers are those for producing Zinc from calamine. 
The best mines belong to the company of the Marquis de Seasenaye, a 
Erench gentleman, who established here zinc works on a large scale, in 
which the following system is adopted : — 

A chinmey of considerable width, but of moderate height, stands in the 
centre of each batch of furnaces. In the middle, immediately adjoining 
the chimney, are two roasting furnaces, in which the ore is calcined. To 
the right and left of these are two pairs of reducing furnaces, or rather, 
two large reverberatory furnaces, which are charged in the middle from 
above, and which are open at the side towards the gangways. In the 
^ace between the middle, or firing-place, and these openings, are placed 
a series of retorts of fire-proof clay, of elliptical shape, into which move- 
able necks are inserted, that communicate with short perpendicular pipes, 
which fit into holes in the hearth-plate, under which openings like an ash- 
pit arc constructed. The ore having been well calcined in the roasting 
furnace, and turned from a carbonate into an oxide of zinc, is first pow- 
dered. The oxide is then placed in the retorts, or muffles, as they are 
called, and the furnaces are carefully closed with clay, and highly heated 
to throw off the oxygen in the shape of gas. One result of the great heat 
in this process is, that a large proportion of the metal escapes with the oxy- 
gen, wluch finds its way through the neck of the retort and down the 
tube connected with it, where the reduced metal falls in small globular 
particles. The metal thus deposited is washed from the refuse that falls 
with it, and is melted in furnaces placed at the extremity of the reverbera- 
tory furnaces. The heat of these serves to melt the zinc, that it may be 
cast into thin blocks for rolling into sheets. The production of these 
works is estimated at 10 tons per diem. For this a consumption of seven 
times the weight of coal is assumed, and the manufacture of the metal 
could, consequently, only be undertaken where the coals are on the pre- 
mises, as may here be said to be the case. — Banjield*t History of the 
Rhine. 

REPORT ON THE SEWERS OF THE CITY OF LONDON. 

Messrs. Walker, Gubitt, and Brunei, civil engineers, have been en- 
gaged for some time past in the examination of the City Sewers, and have 
r&ently made their Beport. We give t^e ioW.omn!g «9a«^t<M:& q£ their 
geaertd opinion, with which it concludes : — 
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" We think, that although there may be exceptions in particular cases, 
the present sizes of the sewers are not too great, and that they ought not 
to be lessened. 

That the sewers, where made, are efficient. 

That, as from three to four miles only of the 50 miles of streets, 
courts, and alleys within the city are without sewers or drains, it is desir- 
able that the same be constructed as soon as arrangements can be made 
for the purpose, so that every street, court) or alley, within tlia dty may 
be efficiently drained. 

That the city sewers, which receive the sewage of the portions of the 
acQoining county, are suffident for the discharge of the county and dty 
drainage. 

That as of the 16,000 houses and buildings in the dty, 6,762 have 
not private covered drains, it is desirable that these be provided. 

l^at the fiall or inclination in^ the private drains is generally such as 
to keep tile drains clear of deposit. 

That any general search for cesspools for the purpose of opening and 
emptying tiiem in private houses, would be impolitic as a general measure, 
and would be likely to be more ii^urious than the cesspools now are, if 
they are properly constructed, which should be ascertained. 

I^at the form of sewers has, practically, very little to do with the 
genend question of their keeping dear of deposit, this depending very 
much upon their fell and the quantity of water ; but that no M or quan> 
tity of water is likdy to be obtained in the dty sewers suffident to keep 
them clear of obstructions, without the occasional aid of men in the sewers 
to remove hard deposit. 

That the most eminent men of their time have been consulted in, or have 
directed the execution of, the city sewers^ induding Wren, Wyatt, Dance, 
and Reunie. 

That we have discovered nothing in the construction of the works 
which can justify our charging the commissioners with waste in respect 
of the size' or construction of the sewers or otherwise, although the outlay 
during the last ten years must have been great, as during that time more 
sewers have been made than during the previous 130 years. 

That the system of flushing has been introduced lately with great ad- 
vantage, and is already considerably extended. 

That the desiderata in order to perfect the sewerage of the city are — 
the formation of the three to four miles of sewers, the exteusion of pri- 
vate drains, and the flushing system by gates and tanks, as described in 
our report. 

That ndther of the new plans suggested by the surveyor to the Metro- 
p(^itan Sewers Commissioners, nor that of their consulting engineer, is 
applicable to the City Sewers." 

THE CESSPOOLS 07 THE HETBOPOLIS. 

At the last census, in 1841, there were 270,859 houses in the metro- 
polis. It is known that there is scarcely a house without a Ces&^<^v^\. 
under it, and that very many old houses \is;ye t'no, >i)taQ^ «sA !&$»% 
andtsr tbem; bo that there may be taken to \^ ^QQ,^^^ oi %\v$^i»cR\k' 
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tacles. The exposed snrfaee of each cesspool, taken on an avei-agc, 
measures 9 feet ; and the mean depth of the whole is about 6^ feet, so 
that each contains 58^ cubic feet of iilth. The exhaling surface of all 
the cesspools (300,000 x 9) = 2,700,000 feet, or equal to 62 acres nearly; 
and the total quantity of foul matter contained in them (300,000 x 58^) 
» 17,550,000 cnbic feet ; or equal to one enormous cesspool 10 miles in 
length, 50 feet in width, and 6 feet 6 inches in depth ; which would 
extend through London, from the Broadway, at Hammersmith, to Bow- 
bridge over the River Lea, a length of 10 miles. If such a gigantic 
cesspool of filth were to be seen, it would fill the mind with horror ; but, 
as is shown above, a vast number of small ones, which, added together, 
equal it in extent, is dotted all over the town : in fact, it may be said 
that the ground, in old districts more particularly, is literally honey, 
combed with the barbarous things. From them a stinking, pestiferous 
vapour is constantly escaping. — Builder, No. 281. 

VENTILATION OP COLLIERTES. 

A PAPER has been read to the British Association, " On the Ventila- 
tion of Collieries, with a Description of a New Mine VentUator," by 
W. P. Struve. Mr. Struve proposes to substitute for the present system 
of furnaces, a ventilator worked by a five-horse power engine, calculated 
to take out of a mine an unlimited quantity of air : this he does by con- 
verting the whole area of the upcast pit into an air-channel, which he 
connects with his ventilator by means of a culvert of a similar size. The 
Ventilator consists of two large air-chambers, something like gasometers, 
which he causes to move up and down in water contained in a tank con- 
structed of masonry; the chambers balance each other, and are sur- 
rounded with outside cases, so as to form double pumps : the inlet and 
outlet valves, when open, present the same amount of area for the ingress 
and egress of the air as the upcast pit, so that the only resistance to be 
overcome in ventilating the mine is what arises from the friction of the 
air in the passages of the mine and in the parts of the apparatus, which 
would be of small amount. He described one now erecting on this prin- 
ciple at the Eagle's Bush Colliery, calculated to pass through that mine 
40,000 cubic feet per minute, the cost of which would be about £4,000. 

TO EXTINGUISH FIRES. 

Dr. Reid has proposed a plan for Extinguishing Fires in Ships. He 
writes, in the Bailif News — " Flame or combustion cannot go on where 
there is carbonic acid gas. This is one of the elementary principles of 
chemistry. It may be shewn in various ways : — A lighted taper plunged 
into a jar of carbonic acid gas is instantaneously extinguished ; or, if we 
take the glass of a common argand burner, and close the upper end of it 
by a flat plate of glass, or even by a piece of card or pasteboard, firmly, 
so completely as to prevent any current of air through ^e tube, on intro- 
ducing, for about an inch or so, the flame of a candle at the other extre- 
mity (the glass of the argand burner being held upright), it will shortly, 
usually in the space of little more than a minute, be extinguished, merely 
fijr the accumulation of the carbonio acid gas \^iQdxx.ce^ b^ \t^ OYm eom- 
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bastion. The production of carbonic acid gas is completely at our com- 
mand ; fi>r, on adding dilute sulphuric acid to chalk, we can set at liberty, 
in the space of two or three minutes, enormous volumes of the so-called 
fixed air. The cost of material for a ship of 1,000 tons would not ex- 
ceed, at the utmost, £15. or £20. sterling. By means of tubes proceed- 
ing from the upper deck, in connection with a cistern containing the 
dilute sulphuric acid, to the quarters below where there is most likelihood 
of danger from fire, or moveable hose (made of gutta perch a), which 
can be introduced into any part of the vessel, — the oil of vitriol, pre- 
viously diluted with water, can be at once poured over the chalk (which 
is to be thrown down in the place where the fire rages), and immediately 
the carbonic acid being set at liberty, the fire is extinguished ; for com- 
bustion cannot go on in an atmosphere of carbonic acid gas. I have 
been much occupied experimenting on this subject, and I find that from 
five tons of chalk as much carbonic acid gas may be obtained as will be 
sufficient to completely fill a vessel of 1,000 tons burden. The expense 
of laying the tubes will not exceed £30. or £40. ; and, once laid, there is 
no further trouble or expense.^' 

SPONTANEOUS COMBUSTION. 

The American newspapers mention the loss by fire, occasioned by Spon- 
taneous Combustion, of the brig Canning^ at Port Famine. She was laden 
with nitrate of soda. The layers of bags which contained the soda, on 
being reached by the fire, exploded in succession, with reports resembling 
the discharge of artillery. 

hunt's patent IMPBOVEMENTS in EPFECTING the COMBUSTION OP 

INPLAMMABLE SUBSTANCES. 

TuEjlrst of these Improvements consists in the employment of caps, 
plates, or discs of perforated metal or of wire gauze, which are placed on 
the top of the chimneys of gas, oil, camphiue, or other lamps. The 
object of this arrangement is to enlarge the flame, and thereby to obtain 
more light from the consumption of the same quantity of combustible 
snbstances. 

In explanation of the second of his improvements, the patentee ob- 
serves, that it has hitherto been the custom to make the argand burner 
and the chimney-holder in several pieces, which an? afterwards soldered 
together ; but that he now proposes to cast the outer cylinder of the 
burner and the rim and bottom of the chimney-holder in one piece, and 
the inside cylinder in another piece, and afterwards to solder these two 
pieces together, as usual ; or to oast the inside cylinder, rim, and bottom 
of the holder in one piece, and then to solder on the outside cylinder ; 
or, instead of casting the cylinders and holder, they may be stamped 
oat. 

The patentee states, that he is aware that it has already been proposed 
to suspend, either above or within the chimney, pieces of metal for the 
purpose of increasing the flame ; and that his claims are therefore limited 
in respect to the first part of his invention, to t\\& v^^^*^"^*^^ ^^ c»:^^ 
platei^ or discg of perforated metal, wire ganze, &c. \q \\i^\.Q\>% ^Wssfii^ 
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chimneys ; and in regard to the second, to the casting or stamping of 
ither thetinside or outside cylinder in one piece with the bottom and rim 
of the chimney-holder. — Mechanics* Magazine, No. 1277* 

COMBUSTION OT WATER WITH 7USL. 

The following memorandum has been found among Sir S. Bentham's 
papers : — " In regard to all or most of these different kinds of to/A. 
(namely, coal, wood, peat, and oil), there seems some reason to bdie?e 
that an addition of water may be made to increase the quantity of heat 
produced by their combustion. Chemical analysis appears, in some 
respects, to confirm the experience of persons of various classes. The 
practice of throwing water on coals is general amongst blacksmiths : the 
wetting of ashes on throwing them on a coal fire is the usual practice of 
housewives : mixing green wood with dry, and wet clay with small coal, 
has been found advantageous in horticultural furnaces." Mr. Strutt, of 
Derby, it is said, nearly twenty years ago, at Sir Samuel's request, 
caused a trial to be made, in a common steam-engine firephtee, of the 
effect of placing a trough of water in the ashpit : in this way, however, 
no addition of heat was perceptible, but a very decided advantage in 
preserving the fire-bars from rapid destruction. In some correspondence 
on the subject, it appears that Mr. Sylvester conceived, that as much 
heat would be lost in decomposing water as was likely to be gained by 
burning the oxygen and hydrogen set at liberty, — an idea much in ac- 
cordance with a suggestion of our own, with reference to a recent French 
invention, in which electricity was brought to bear on water for ita 
decomposition while passing along the furnace-bars of a locomotive 
engme of a peculiar construction. — Builder, No. 290. 

UNIVERSAL COAL-GAS BLOWPIPE. 

Mb. William Herapath, of Bristol, is the inventor of this novelty, 
which consists, fint, of an elastic tube for the stream of air to the blow- 
pipe. When used with the mouth, it has an ivory mouth-piece ; but with 
the largest apparatus it is connected with a double bellows, worked with 
a treadle. The blowpipe jet can be made removeable, to vary the dia- 
meter of the jet. In order to make the blowpipe universal, it is only 
necessary to place it on the candlestick-foot, and by a vulcanized India- 
rubber tube, join it to the service-pipe, when it is portaUe from one part 
of the workbench to any other. 

This instrument seems likely to effect a complete revolution in such 
workshops as require heat to be applied over a space of a few inches by 
each operative : it can be used wherever ooal-gas is available, and its 
economy must be evident, as the stopcock will dut off nearly aU the gas 
as soon as heat is not required, while it is always ready for recommence^ 
ment ; and, when in action, every modification of flame from the cone to 
a brushy one of 3 inches in diameter and 14 inches in length may be 
obtained. From this variety of power there are but few operations that 
the instrument is unequal to : the chemist, the silversmith, the glass- 
worker, the hraner, the gasfitter, the tinman, and even the cook, can 
take advantage of it, and in a larget date, mVIti %\»^<Qi«% ^ wVsi hy 
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hands or feet, the blacksmith might resort to it. The inventor, Mr. 
Herapath, the eminent chemist, gives as familiar tests of its powers 
when orged by the mouth through a gas stream firom a f-inch gas service 
pipe, that he can blow a flint glass bulb of 4 inches diameter and a mo- 
derate thickness ; or hard-solder a brass tube 2 inches diameter and 6 
inches long ; or melt six oonces of fine silver in a nUnnte and a half. 
He raised an imperial pint of water firom 50° Fahr. to 212'', in an ordi- 
naiy tin saocepau, in two minutes, and a heavy copper soldering iron to 
the proper heat in one minute. It must not be overlooked that this 
Uowpipe possesses an advantage over every other instrument of the kind 
in a^nitting the use of both hands by the operator ; as both the gas and 
the jet having fixed relations to each other, no hand is wanted for any 
other purpose than regulating the gas-cock when a variation of heat is 
wanted, and even that might have been superseded by a crank on the 
eodr, to be turned by the iooij'—Mecbainct^ Magadne, No. 1290. 

APPLICATION OP THE GASES PROM BLAST PUKNACES TO HEATING. 

Mr. J. P. BuDD has stated to the British Association that the Gases 
which are evolved firom these Fomaces escape at a temperature which is 
aboui the melting point of brass. In the iron-works at Ystalyfera, 
where the iron is smelted by the use of anthracite coal, advantage has 
been taken of this in a most ingenious manner, by an arrangement, 
which is in its character exceedingly simple, but is somewhat dilQicult to 
describe without a model. The hot gas is led off into another channel 
by means of a strong current generate through a chamber and air-way 
from a point just below the top of the iron furnace. It is conducted, 
very little heat being lost in the passage, under the boiler of a steam- 
engine ; and it is found to be at a sufficiently high temperature to heat 
the boUer without the consumption of any fuel whatever. Hence an 
immense saving is effected. jUthough only one furnace and one boiler 
have hitherto been adapted to this purpose, it is found to effect a saving of 
£850 a year. We may consequently expect that when the experiment 
is fiirther extended, and more of the furnaces so arranged that this beat 
may be economized and employed for the numerous usefiil purposes to 
which it is applicable in a Ifvge establishment, the saving will amount to 
many thousands annually. 

SPONTANEOUS GASES. 

An immense volume of natural Gras, sufficient for the supply of a city, 
it is said, has just been discovered near Detroit, Michigan, while boring 
a 4-inch shaft for water. At a depth of 70 feet a vein or cavity was 
struck, from which issued a violent current of air, throwing up stones as 
large as hen's eggs, 10 or 15 feet high, accompanied by a volume of 
water, rising 10 or 12 feet. On applying a light to the air it burnt 
foriously, the flames rising 20 feet. It is proposed, says the New Tork 
Sun, to conduct this gas in pipes to Detroit, and light that city with it. 
The fact has frequently been noticed, that we have enormous jets of 
natural gas for ever burning — ^almost altogether \i&c^ea^^ \AQr~\fiL^'Qit ^^^(^ 
eouatrjr. There is one between Newcastle aud ^^<&Wv^\as^>^^^^% 
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forms one of the most singalar and snblime sights we ever witnessed. — 
" Spontftneous gas has been emitted from old colliery workings midway 
between Newcastle-upon-Tyne and North Shields, for the last twenty 
years, to the extent of thousands of gallons every twenty-four hours. 
The gas is brought up from an old shaft, by a tube of from 3 to 4 inches 
diameter, and has burnt night and day without interruption for the period 
mentioned. The flame illuminates the whole neighbourhood ; and the 
stormiest weather appears to have no influence ito extinguish it. Some 
years ago some gentlemen had obtained a grant of the gas, with a view 
to render it appUcable for lighting, and had a gasometer made to correct 
and distribute it. The gas was conveyed to the Wall's End station, and 
used there for some time ; but it was not considered sufficiently pure, as 
it came from the workings of the mines, for domestic use, and, some of 
the parties dying, the scheme was not persisted in. There is no doubt 
that this spontaneous gas, by proper management in its purification, 
might be rendered usefid to a large population, and would be remunera- 
tive to a company employing capital to introduce it ; and, as it is found 
about midway between Newcastle and Shields, and near to the railway, 
the distance between these towns (8 miles) is no insuperable barrier 
to its convevance to them both." 



NEW PATENT GAS. 

Mb. S. White has patented the prepai^tion from water and common 
tar or resin of what he calls " Hydro-carbon Gas," which is said to be 
better and cheaper than coal gas. The apparatus required is very small 
and simple, and the inventor says that barracks, mansions, private 
dwellings, and churches, are about to adopt it. The mode of generating 
the gas with the apparatus is thus described : — " The apparatus consists 
of three or more retorts placed in a stove, two of which are filled with 
charcoal and iron, the other with small iron chains. Water is regularly 
supplied, and passes into the first retorts. Hydrogen and oxide of carbon 
are thrown ofi", whilst protoxide of iron remains : the tar or resin is 
caused to fall on the heated chains contained in the third retort, and 
bicarburet of hydrogen is immediately generated. These three gases are 
here mixed together, perfectly pure ; they are then passed into the gaso- 
meter, without any necessity of passing through any purifying vessels, 
and the gas is fit for immediate use." 

ECONOMY IN GAS. 

A VALUABLE dlscovcry, it is said, has been made by Mr. W. Kemp, in 
economising fuel at Galashiels' Gas Works, in Scotland, by which almost 
all expense of fuel is saved. In his account of this discovery, at a 
meeting of the Eoyal Scottish Society of Arts, Mr. Kemp pointed out 
that where coal tar is burned it has an injurious effect on the furnace 
bars and retorts, the greatest annoyance arising from the rapid clinkering 
up of the furnace bars, to remove which the fireman has frequently to 
throw water into the furnace, which causes the rapid destruction of the 
bars. To prevent this, the ide^ occurred to him of using the exhausted 
pan-bark of taD-works, which had the desired effect. The force pump 
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for iiyeetiBg the tar into the fomaoe was next thrown aside, as it was 
found that the dry hark absorbed' tar ^lud to its production at the 
works. The mixture boms dearly. Where tan-ba^ eannot be had, 
feat-moss makes a good and inexhaostible substitute. . Mr. Kemp stated 
that, in one year, £126 were saved on fiimace coal in the gas-works of 
the small town of Galashiels. 



GAS STATISTICS. 

It was stated by Dr. A. W. Hoffman, in a recent lecture at the Royal 
College of Chemistry, Hanover-sqaare, on the composition of Coal Gas 
and its oombostion, tiiat in England nearly 6,000,000 tons of coal are 
annoally consumed in the manvdfacture of gas, and firom £12,000,000 to 
£15,000,000 mployed in its production. In London alone, 500,000 
tons of ooal are annually used, producing 4,500,000,000 cubic feet of 
gas, and 500,000 chaldrons of coke ; of the latter, 120,000 chaldrons 
are eonsomed in manofiGustaring the gas, and the remainder is sent into 
the market for fneL The number of houses burning gas in London is 
more than half a million, and the length of the mains is upwards of 1500 
miles. 



ENORMOUS GAS-METER. 

A GAS-METER of immense size has been cast and completed at the 
iron-works of Messrs. Glover, in Chaiies-street, Druiy'lane, and erected 
in Coyent Garden Theatre, for the measurement of the Gas supplied to 
that estabtishment by the Chartered Gas Company. It is what is called 
a dry gas-meter, — no water being employed in the process, as in the 
common meters ; and is the invention of Mr. Defries, of the Hampstead- 
road, by whom it has been patented. This species of meter is exceedingly 
-aecorate in its measurement, and is likely to become universal. This 
specimen contains two chambers : the upper one holds the machinery, — 
the lower is divided into six compartments by three moveable diaphragms 
and three fixed partitions. The gas enters at the inlet pipe, whence it 
passes to the bottom of the meter, and fills each compartment in succes- 
sion. A continuous supply is kept up by the action on the moveable dia- 
phragms, which act upon the indicting machinery by means of a very 
simple and ingenious contrivance, that registers the consumption of gas 
with unerring accuracy on a plate of six dials, and indexes from units to 
millions. The meter is capi^le of measuring 6,000 cubic feet of gas per 
hour, and is to measure the supply of 1500 burners. It weighs two 
tons ; is 16 feet in circumference and 8 in height. The shape is a 
sexagon, with Gothic devices and ornaments. — Timet, 

GAS-LIGHT MONITOR. 

Br this patented invention, a great desideratum in the consump- 
tion 4>f gas is said to have been attained. The invention consists 
of a circular valve, inclosed in ^a box, which is placed beneath the 
burner, and through which the supply of the gas is furnished to the 
burner. The valve is a thin plate of hrass, ipertot^k.^^ \\i ^^ ^McNxfe 
Mnd webbing Bbout 0teea grains ; it is quite \oob« Sxk >^*& c^xc^^ NfC^^^ 
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contains it, and the mode of its operation is this. When Uie piesRire of 
the gas through the chamber does not eiceed a certain fixed amount, the 
supply to the burner is such as to prcTent any waste or smoke ; but the 
moment the pressure exceeds this fixed amomit, the valve is raised by it 
to the top of the chamber, where, by dosbg all the apertures through 
which the gas is supplied to the burners, the supply is at once cut of^— 
and what gas is requisite to maintain the light rushes through an aper- 
ture pierced in the centre of the valve, the size of which regulates the 
eonsumption. The instant the extra pressure diminishes so as to allow 
the gravity of tbe valve to exert its force, the valve falls back to its first 
position at the bottom of the chamber. The invention promises to be of 
value to those who, being under the necessity of using gas, cannot always 
be at hand to regulate the supply to the burners. — Jkuiy Ife¥»^ 

NA.PBTHA. 

The very loose application of the name " Naphtha,'* which originally 
belonged to volatile bydrocarbonaceous liquids found at certain places in 
the earth, and which has since been adopted for the somewhat similar 
substance distilled from coal tar, as well as for the very different pyroxylic 
spirit, is productive of frequent inconvenience. A greater precision in 
our common nomenclature is highly desirable. It would be an im- 
provement, perhaps, if the word **naphtba'* were accepted as a ge- 
neric term for liquid hydrocarbons of ascertained or probable pyrogenons 
origin (or even without this restriction), and if a special prefix were 
always used to indicate the nature of every particular instance. Thus 
earth or native naphtha, schist-naphtba, animal naphtha, &c., would be at 
once intelligible. Wood-naphtha would designate the interesting hydro- 
carbonaceous fluids of wood-tar, and would leave the term " wood-spirit" 
to the compound to which it is already appropriated, and which has already 
as many synonyms as can iteasonably be required. Additional epithets 
would mark the distinct substances obtained from any one source : thus, 
in the case of coal-tar, which yields two sorts of oil having the well- 
marked difference of being, one lighter, the other heavier, than water, 
there would be light coal-naphtha, and heavy coal-naphtha, which terms 
will be adopted in this paper. — Mr, C. B. Matufield: Pharmaceutical 
Times, 



AiniaUITY OF GUNPOWDER. 

The first pplicatiou of Gunpowder to the tiring of artillery has been 
eommonly ascribed to the English at the battle of Cressy, August, 1346 ; 
but hitherto this fact has depended almost solely on the evidence of a 
single Italian writer, coupled with the circumstance that the word " gun- 
ners" has been met with in some public accounts of the reign of 
Edward III. Upon this point the Rev. J. Hunter has lately communi- 
cated to the Society of Antiquaries some new and curious particulars, 
derived from records of the period, showing the very names of the per- 
sons employed in the manufacture of gunpowder, (out of saltpetre and 
" qmok sulphur^" as it was called, without any mention of charcoal,) and 
tbe qaantitieB supplied to the King iual |iTemxis^^ Xa^Sa ^^n^^vsoiNcv 
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France in June or July, 1846. In the Records it is termed pulvis pro 
inf/enHs; and they establish that a considerable weight had been supplied 
to the £n|dish army subseqaently to its hmding at La Hogne and pre- 
viously to ihe battle of Cressy ; and that before £dward III. engaged iu 
the dege of Calais, he issned an order to the proper officers in England 
requiring them to purchase as much saltpetre and sulphur as they could 
procure. 

COMPOSITION OF 6UTTA FERCHA.. 

Mb. F. Whishaw, in a lengthy paper read to the British Association, 
has stated, '* Contrary to the gena:ul opinion that Gutta Percha is a 
simple, hydrogenous substance, Mr. Crane, (chemist to the Gutta Percha 
Company,) fonnd it in its ordinary state to consist of at least two distinct 
materials, besides a notable proportion of sulphur — viz. 1. A white 
matter, gutta percha in its pure state ; 2. A substance of a dark brown 
colour. Various experiments were made to ascertain its strength when 
mixed with other matters, and also as to what pigments would mix with 
it without rendering it brittle or deteriorating its qualities. From these 
it appeared that the only pigments that could altogether be relied on to 
be used with gutta percha were orange lead, rose pink, red lead, vermi- 
Ikm, Dutch pink, yellow ochre, and orange chrome. Under the influence 
of haat and pressure, gutta percha would spread to a certain extent, and 
Boro 80 if mixed with foreign matters. AU the mixtures composed of 
gutta femkak and other substances which had been subjected to experi- 
ment, except that containing plumbago, were found to increase its 
power of oondacting heat ; but in its pure state gutta percha was an ex- 
cellent non-conductor of electricity. The best composition for increasing 
the pliability of gutta percha was that formed in conjunction with 
caoutchouc tar, and next in order that of its own tar ; and the best 
material at present known for moulding and embodying was obtained by 
mixing gutta percha mlA. its own tar and lamp-black. — AtAenaum, 
No. 1086. 

Hie trade in this article seems to be advancing in importance every 
day, and to be engrossing the attention of the natives of the Indian 
Ardupdago, to the exclusion of other pursuits. The quantity imported 
into Singapore in the first four mouths of this year, according to the 
official reports, was upwards of 700 piculs, equal 16 820 cwts., which is, 
however, short of the actual supply. The price had risen from 12 to 
20doUars. 

A variety of information respecting the application of this new sub- 
stance in the arts will be found in the Tear-book of Facts^ 1846, p. 73 ; 
Tear-book, 1847, p. 105; and Tear-book, 1848, pp. 20 and 232. 
The facts herein stated comprise the introduction of gutta percha into 
use in England ; the natural economy of the substance ; and its various 
applications, many of them secured by patent. 

GUTTA. PERCHA SPEAKING TUBES. 

Mr. F.Whishaw has exhibited to the Biili&^i Kaaoc»»NKfi)\i ^^"1^ 
koupbanoD, or apeaking frumpet ; and ia doin% «o, tKkdi >^\i ^^^K»iK^% 



88 TBAE-BOOK OF VACT8. 

inbes of Gntta Percha w&e quite new, as was also the means of calling 
attention by them of the person at a distance, which was acoomi^ished bj 
the insertion of a whistle, which, being blown, sounded at th^ other end 
qnite shrilly. Attention having been thns obtained, yon remoTC the 
whistle, and by simply whispering, the voice would be conveyed quite 
audibly for a distance of at least three quarters of a mile, and a conversa- 
tion kept. It must be obvious how useful these telqpraphs must become in 
large manufactories ; and indeed in private houses they might quite super- 
sede the use of bells, as they were so very cheap, and by brandi pipes 
could be conveyed to different rooms: and, indeed, if there were no 
electric telegraphs, they might, by a person being stationed at the end of 
each tube of three quarters of a mile or a mile, be made most speedily to 
convey intelligence for any distance. In private houses the whistle need 
not be used, but a more musical sound could be produced. He then 
amused the auditors by causing the end of a tube, whidi was of the 
length of 100 feet, to be inserted into the mouth-piece of a flute held in 
a person's hand, regulated the notes, and placing his own month to the 
other end of the tube, " Grod save the Queen " was played at a distance 
of 100 feet from the person giving the flute breath. Turning to the 
Bishop of St. David's, he said that in the event of a dergyman having 
three livings, he might, by the aid of three of these tubei, preach the 
sfune sermon in three different churches at the same time. Mr. Whishaw 
fdso exhibited the gutta percha submarine rope or tdegraph, whidi 
consisted of a tube perforated with a series of small tubes, fmr the con- 
veyance of telegraphic wire, and which, for the purpose of preventing its 
beiug acted upon by sea water or marine insects, was banded or 
braided round by a small rope, and its being perfectly air-tight woold 
render it quite impervious to the atmosphere. 



RAILWAY CARRIAGE AXLE-GREASE. 

Some mystery has been made on this subject, and patents taken out 
for various articles ; but, it is believed, from experience, the following is 
the best : — Take 56 or 60 lbs. of soda, dissolve in about S gallons of 
water in a small boiler ; when quite dissolved, to be poured into a laige 
tub or wooden cooler, containing from 30 to 36 gallons of cold watar, 
and well mixed. Tallow to be melted (according to the proportions here- 
inafter stated) in a 60-gallon boiler. After being thoroughly dissolved, 
palm oil is to be added, and then the mixture allowed to boil ; as soon as 
it boils the lire to be taken out of the furnace, and the mixture to be 
cooled gradually, and to be frequently stirred while cooling. When 
cooled down to blood-heat (98°), it is to be run off through a sieve into 
the cooler containing the water and soda, and it must be stirred during 
the whole of the time it is running off, in order that it may be properly 
mixed. 

Froportions of Oil and Tallow. 

Sunmier Weather. Winter Weather. 

Palm Oil 1 cwt. 1 qr. I Palm Oil 1 cwt. 8 qrs. 

Tallow 1 „ 8 „ iTaiiow \ ,, \ « 
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In open Weather (9pring or Autumn), 



Salfs Facte and liguree. 



YINEGASS 07 COHUEBCE AND THEIB ANALYSIS. BT DR. UBE. 

There is probably no artiele of extensive consomption in this ooontiy 
so subject to variation in its strength and purity as Vinegar. The sonr 
tiqnor mannfactnred from malt contains generally so much glnten as to be 
very prone to putrefy, were not this offensive change counteracted by the 
ad^tion of oU of vtihriol — an adulteration sanctioned by law. This is a 
miserable shift, or pretended necessity, in the present advanced stage of 
organic chemistry. It offers, besides, an easy source of fraud, since 
neither the retailers nor consumers of the article are competent to dis- 
tmgnish how much of the sourness is derived from the mild fermented, 
and how much from the corrosive mineral, acid. All the pickles in which 
our bourgeoieie so much delight, are polluted by the same sophistication. 
Not long since, a sample of vinegar was submitted to me for examination, 
said to be that suppli^ by contract to the British navy. I found it to 
contain little more than half the fair amount of joro^ vinegar, with much 
glnten, and a copious supplement of oil of vitriol. Our Admiralty might 
bay sadi stuff at a low price ; but it was dear at nothing, since it would 
derange all ordinary stomachs. 

The strength of vinegar, as of acids in general, may be determined by 
the proportion of alkali which a given weight of it will saturate. For 
this purpose I give the preference to water of pure ammonia, of specific 
gravity 0*992, because 1000 water>grain measures of it neutralize 60 
grains of real acetic acid hydrate, which contains 1 atom of waters 9, and 
1 atom dry acid » 51. Our excise proof vinegar contains 5 per cent, of 
this latter acid, and therefore nearly 6 of the hydrated acid. Hence, 
1000 water-grain measures of proof vinegar will neutralize 1000 water- 
grain measures of the test-water of ammonia. If 1000 water-grain 
measures of another vinegar neutralizes only 600 grain measures, that 
vinegar is 40 per cent, under proof. But a further deduction must be 
made on account of the mineral acidity by the following method : — Eva- 
porate 1000 water-grain measures of the vinegar, in a porcelain or glass 
basin, by the heat of a brine-bath (225° Fahr.) ; weigh the residuum, 
then wash it with alcohol of 0*840, and filter. The sulphuric acid will 
pass through in the spirit, and may be estimated either by the test ammonia, 
by evaporating the spirit and weighing what remains, or by precipitation 
vnth any soluble baiytic salt, and determining the amount of sulphate of 
barytes. The gluten may be ascertained by ignition of the filter, pre- 
viously weighed dry : the saline or alkaline impurities will remain for 
examination. The fixed alkali will be probably soda, from acetate of 
soda, occasionally present in wood vinegar, which is sometimes used to 
strengthen decayed or ill-fermented malt vinegar. 

The treatment of the residuum with alcohol above prescribed^ is esai&TL* 
tial to distinguish between sulphuric acid and suV^YibXa Q>l\mc^)^>sss^\vl^ 
ter substance is onavoidably present in th.e ^rme^ax^ oil vojd^^Vbs^^TssSk^Bk 
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are supplied with gypseous well water. Sulphate of lime is insoluble in 
spirits of the above strength. 

Weak yinegars have been occasionally fortified with nitric or mnriatio 
acid. The former is detected by letting fall a drop or two of sulphate of 
indigo into the vinegar, and applying heat ; when the bine tint will 
change to yellow-brown. To detect muriatic add, distil a portion of the 
vinegar, and introduce into the receiver a few drops of nitrate of silver. 
A white curdy precipitate will betray the muriatic acid. 

The tendency to putrefaction in xoalt vinegars, may be obviated by ox- 
idizing the gluten, and thus rend«ing it insoluble. It is to this plan of 
discharging the giut-en in the Bavarian beer pumas, that the limpidity 
and keeping quality of this wholesome beverage are justly ascribed by 
Liebig, and other great Grerman chemists. A like oxidiMBient of malt 
vinegar is accomplished in the modem improvements of Ham's pateirt 
method of acetification, as described in my paper on Acetio Acid in the 
December number of this journal (vol. vii., p. 286). I have recent^ had 
an opportunity of verifying the truth of this proposition, in the minute 
analysis of noalt vinegars made in that way on the groit scale, at the 
works of Messrs. Hill, Evans, and Williams, of Worcester, which vine- 
gars are well flavoured, and keep well, without one drop of sulphuric acid. 
A malt liquor thus perfectly acetified, must be far more wholesome than 
our ordinary half-fermented vitriol holding vinegars, and preferable even 
to much of the pretended wine-vinegar of France, fortified too often by 
the more or less acrimonious acid distilled from wood. — Fharmaceutical 
Journal, May, 1848. 

ON DYEING. 

A PAPEK on this useful art has been read by Mr. Napier, to the Boyal 
Institution. Having defined Dyeing to be the art of imparting colour to 
fibrous materials, Mr. Napier stated that he should confine his remarks 
to the processes of dyeing cotton. He noticed that, the fibres of raw 
cotton being enveloped in a resinous matter, it is necessary that it be 
boiled before it is subjected to the dye, an operation in which it loses 
from 7 to 9 per cent, of its weight. Tlie principle of the use of mardanU 
was then explained. There is, generally speaking, but little attraction 
between the colouring matter and the cotton. Hence the necessity for a 
mordant, i.e. an intermediate substance, which, being capable of uniting 
with the dye and the stuff, combines them permanently with each other. 
This remarkable property is possessed by the oxides of tin, lead, iron, and 
aluminum. Having exhibited the effects of mordants, and shown how by 
the expulsion of the acetic acid acetate of alumina was made to act as a 
mordant, Mr. Napier noticed that if nitrate of iron be exposed to sun- 
light, the colour produced is deepened by ferro-prussiate of potash. At 
the same time he admitted that, when an attempt was made to apply 
this principle to practical purposes, not half the usual intensity of colour 
was obtained. It was suggested as an explanation of this phenomenon, 
that the light either disables the iron from eutering into the pores of the 
cotton, or else presents what Mr. Napier regards as a catalytic influence 
o/ilie cotton itself. The well-kiiown diaXmcl\ou\MXYiQssi%\iW»3Divve and 
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adjective colours having been illnstrated, and safflower and indigo exhi- 
bited as types of the former, Mr. Napier showed how difficoli it was in 
this, as in other branches of scienee, to lay down any rigid definition. 
Having mixed a mordant with an a^eeUve, he produced effects which 
might fairly be ascribed to this mixture acting as a substantive colour-^ 
and he concluded by noticing the following process in dyeing silk. Saf- 
flower contains a red and also a yellow hue — the former injures the latter, 
and is soluble in wat«r. Therefore the yellow tint having been washed 
out from it, the safflower is digested with carbonate of potass. This 
substance, however, though it dissolves the red tint, will not dye. The 
solution is therefore neutralized by an acid. When this is done, a mass 
of eotton placed in the middle of a vat filled with the dye absorbs the 
whole colouring matter. The cotton itself is next washed out in an 
alkali, the alkali again neutralized, and then the liquid is in a condition 
to dye taSk,'-~Athen(tum, No. 1063. 

COLOURING MATTERS OF MADDER. 

Dr. Schvnck concludes a long paper, read to the British Association, 
on this sobject, with the following practical deductions : — 

Few subjects connected with the arts have raised so much discussion 
as the nature of the process of Madder-dyeing. The investigation of 
Robiqnet on this subject, instead of clearing it up, seemed to add to its 
complexity. He considered his alizarin as the substance mainly concerned 
in the production of madder colours. This has been denied by others^ 
though I think on insufficient grounds. A remarkable discovery in re- 
gard to madder-dyeing, was the ftict that lime is very essential in this 
process. It was found that madder, if not grown on calcareous soil, is 
meapable of producing Cost colours, but that if in this case chalk be added 
to tlto madder during dyeing, or if calcareous water be employed, the de- 
fired effect is produced. This, again, has given rise to endless discus- 
sions. It was found by Fersoz that the minutest quantity of lime added 
to alizarin impaired its colouring power during dyeing, and the effect of 
lime in madder-dyeing appeared to be an inexplicable mystery. I will 
not enter further into the disputes on this subject, but shall state at once 
my own views. It seems to me that former investigators have erred in 
supposing that madder contained only one colouring matter, whereas I 
tlunk I ketve proved that there are two, perfectly distinct and definite, 
alizarin and rubiacin, which perform distinct functions during the process 
of dyeing. I have found, as I stated above, that of the two colouring 
matters, alizariti and rubiacin, the former is the only one that is capable 
of dyeing when in a free state, and further, that the brown precipitate 
produced by acids in a watery extract of madder contains the whole of 
these two colouring matters in a free state. If, then, a piece of mor- 
danted cloth be dyed with this brown precipitate, after being freed from 
all excess of acid, the whole effect is produced by the alizarin contained 
in the brown precipitate. If, however, a small quantity of lime, chalk, 
soda, or any alkaline base, either caustic or carbonated, be added to the 
brown precipitate before dyeing, then its power oi dL^e\A%\% ^^rj \isQjdcL-v!^- 
creased, Jn order to prove iMs, I took six pieces ol ixk!(RdfiSiV»^ ^^jOgl^ tS^ 
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of the same size. Nos. 1, 2, and 8 were mordanted in the usnal way 
with acetate of alamina, and Nos. 4, 5, and 6 with acetate of ircm. Nos. 

1 and 4 were dyed with a certain quantity of the hrown precipitate ; Nos. 

2 and 5 with the same quantity of the hrown precipitate, to which, how- 
ever, there had previously heen added a very small quantity of lime 
water ; Nos. 8 and 6, lastly, with the same quantity of hrown precipitate, 
and a large excess of lime water. The dyeing was performed each time 
in the same vessel with the same quantity of water, and for the same 
length of time. Now I found at the conclusion that No. 2 exhihited a 
£Eir darker, fuller, aud more brilliant shade of red than No. 1, and No. 5 
a much more intense purple colour than No. 4, whereas Nos. 3 and 6 
showed hardly any colour at alL Now I can offer only one explanation 
of these differences. When a small quantity of lime is added to the 
brown precipitate, it combines exclusively with the rubiacin, or is tranft* 
ferred during the process of dyeing exclusively to the rubiacin. The 
first effect of the dyeing is the combination of the alizarin with the 
alumina and peroxide of iron of the mordants. These compounds then 
attract and combine with the lime compound of rubiacin contained in the 
fluid, by which means a greater intensity of colour is produced. I 
repeated this experiment with the pure colouring matters. I took two 
pieces of mordanted cloth of the same size, and dyed the one wilii pure 
alizarin, and the other with the same quantity of alizarin to which rubiacin, 
combined with lime, was added, and I found that the latter was much 
darker than the former. I therefore conclude that madder colours are 
always double compounds of alizarin, rubiacin, alumina, and an alkaline 
base, or of alizarin, rubiacin, peroxide of iron, and an alkaline base. 

It follows from this that the maximum of tinctorial power in madder 
is produced when the alizarin is in a free state, and the rubiacin is in 
combination with lime or some alkaline base. If an excess of lime be 
added, then the alizarin also combines with it, and is thus rendered inca- 
pable of attaching itself to the alumina and peroxide of iron of the 
mordants. A slight excess of lime exists in the root when grown on a 
calcareous soil ; for if a quantity of madder which has dyed as much cloth 
as it is capable of doing, aud is seemingly quite exhausted of colouring 
matter, be treated with sulphuric acid, and the acid be carefully removed 
bv washing, it is found that after being so treated it is capable of again 
dyeing almost as much mordanted cloth as it did before, — a fact long known 
iu practice. I may state, in addition , that the colours produced by the 
brown precipitate to which a small quantity of lime has been added, resist 
the action of soap aud acids, &c., to which all madder colours must be 
subjected in order to heighten them, much better than if no lime had been 
added. I therefore conclude, that though the possibility in general of 
dyeing with madder is due to alizarin, the solidity and brilliance of 
madder colours must be ascribed to rubiacin. 



NEW WHITE PAINT. 

Mr. Forrest, the discoverer of this novelty, has announced to the 
JAverpool Foljtechuic Society, his intention to present the secret to the 
public, intimating, at the same time, t\ial\l Qon&S&\A^ ol "liVfiLXA ^tA% ^l 



MECHANICAL AND USEFUL ARTS. 98 

antimony (argentine flowen, as it used to be called by the old chemists), 
and that it had many advantages as an excellent body paint, superior to 
white lead, and much cheaper, inasmuch as antimony might be obtained in 
abundance for about £1 2. a ton, while lead costs £24. 10s. He also pointed 
out its gpreater permanency of colour, and its capability of being spread 
over a much larger surface, than an equal weight of white lead. Indeed, 
it is not only lighter, but may be made more subtle. It is rather sin- 
gular that the old chemists called antimony their lead, maintaining that, 
in some of its properties, it bore a near affinity to lead. — Abridged from 
the BitUder, 

. The discovery has since been claimed by a Mr. Waldron, who states 
that he, some years since, furnished specimens of this new pigment, 
** oxide of antimony, superior to white lead, and much cheaper," to 
Mr. Barry, for trial at the new palace at Westminster. A finer or more 
brilliant whiteness is the result ; another excellence is its succedaneous 
remedy for " painters' colic." 

HOUSE-PAINTING. 

M. Leclaibe, house-painter, of Edinburgh, calls attention to a substi- 
tution which he daily makes of the white of zinc, and colours with a zinc 
base, for white lead and colours with a base of copper and lead, in the arts 
and for ordinary purposes. 

In his practice, M. Leclaire employs the white of zinc, which appears 
to possess all the qualities of white lead, without any of its inconvenieuce& 
Thns, if we must give credit to his statements, and the results are of suf- 
ficient standing to render it easy to verify them, zinc- white is much whiter 
than white lead ; ground and used with oil, it reflects the light, instead of 
absorbing it ; it furnishes finer and more transparent tones, it covers 
better, and with equal weights, a larger space ; it remains unchanged by 
sulphurous fumes, which immediately blacken objects painted with lead ; 
finally, the manufacture and use of zinc- white has no injurious effect upon 
the h^th. But all this is not sufficient for the complete solution of the 
px>blem. In fact, although zinc-white was known in science, it has never 
been collected hitherto but as a produce of the laboratory. It was ne- 
cessary to obtain it in quantities and at an accessible price. Then, once 
obtained and mixed with oil, it was necessary, in order to apply it readily 
to painting, that it should be made to dry easily. Now, the only drying 
subistances we knew had a leaden base, and thus communicated all the de- 
fects of lead to the zinc- white. M. Leclaire has obtained a drying sub- 
stance virith a manganese base, which has the property of drying zinc- white 
more readily than litharge could do. 

This was not all. White tones form, so to speak, a kind of exception 
in painting. Some of the colours most in use are extracted from lead and 
copper, and owe to these metals the defect of being alterable by sulphurous 
gases : mingled with zinc- white, they deprived it of the advantage of being 
unalterable. It was necessary, therefore, to render the process complete, 
and its application common, to substitute colours which undergo no 
change for all these alterable colours. " After many \eatft olTt%RKsOft.^* ^kj^ 
M« Ledaire, "I have succeeded in producing, it l m«;j xxa^ »m^ «». ^'i.- 



94 TSAB^BOOX 07 JAOTS. 

pressioQ, the commenoeiiieiit of a reforantioii in painting, hj complHing 
the scale of unalterable oolonn, — by the snbstitntion of inoffenaive and 
nnalterable colours for all such as had lead or copper for their base ; bo 
that I cau uow affirm, 1st, That the health of a great number of mennutf 
be saved without any detriment to the profession ; 2dly, That the interior 
aud exterior of houses may be painted without the least risk of the 
colours changing or blackening by sulphurous emanations ; 8dly, Thai 
pictures will be no longer liable to change their appearance and harmony 
with the lapse of time, as has happened with so many pictures of the old 
masters." 

M. Leclaire constantly employs about two hundred workmen in F^ns. 
From the time that he substituted zinc-white for white-lead, not only has 
he never had a case of lead-colic, but he affirms that no indisposition has 
at any time appeared among his workmen which can be attributed to their 
profession. The work has been entrusted to the examination of a oom^ 
mission. — I^om L'lnsHtut, No. 734 ; Jameson's Journal, No. 88. 



ANCIENT AND MODESN £NAHEL. 

Mr. DiGBr Wtatt has read to the Society of Arts, a paper " On the Art 
of Enamel, Ancient and Modem." After a description of the composition of 
pure Enamel and of the nature of the pigments usually employed to colour 
it, Mr. "Wyatt proceeded to enumerate the six leading varieties which had 
been adopted at varioas periods in the history of &e art to unite the 
vitreous paste with its metallic base, endeavouring as fiir as poesible to 
describe each genus in the language of some contemporary authority. 
The first, or Byzantine process — which obtained throughout the Eastern 
Empire from probably the time of Justinian down to about the year 
1300 — was illustrated from the particulars furnished by Theophilus, the 
celebrated artist-monk of the eleventh or twelfth century ; and its chief 
peculiarity appeared to have been the formation of casements, or cavities, 
for the reception of the enamel by means of the gold ffiigree. The second, 
or early Limoges style — which was so much practised in that city from 
probably the eleventh century until the frightful siege and massacre by 
the Black Prince — was described from a comparison of the notices of Mr. 
Albert Way with those of MM. Petit, Dussieux, Pettier, and the Abbe 
Texier ; and would seem to have substituted for the filigree compartments 
of the Byzantine mode excisions formed in the thick copperplate by the 
graver. The third, or early Italian mode — practised for probably some 
fifty years before the days of Ugolino Veri, the artist who executed the 
celebrated shrine in Orvieto Cathedral, in the year 1338, and carried by 
subsequent goldsmiths and enamellers down to the end of the sixteenth 
century — was detailed from descriptions given by Vasari and Benevenuto 
Cellini about the middle of that century. It appears to have held a 
midway position between the ancient " champ leve" or incised, and the 
painted enamels afterwards produced ; consisting in engraving silver after 
the manner of medallic relief, and then floating over it with variously 
coloured transparent pastes. Benevenuto was said to have, if not 
invented, at least been the first to describe the improvement that took 
plac^ about the b^inuiug of the sixteenth oenlux^ m t\k& vl, N;VAs,lLeon->' 
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stitated ii^iat Mr. Wyatt called jewellers' enamel. It consisted in nsing 
at a Tehide with the glass-powder employed to cover small gold or silver 
objects in the ronnd " or in the highest relief/' water in which pips of 
pears had been steeped. This held the paste in its place nntil vitrification 
took place, and was yet so delicate a cement as in no degree to inttrfere 
with the perfect parity of the enamel. The fifth, or ** late Limoges" 
variety was described as having sprang at once, folly armed from the 
brain of that Jnpiter of enamellers, Leonard Limoasin, under the auspices 
of Francis the Mrst ; and differed from its predecessors chiefly in entirely 
covering the surface of the metal with an opaque paste, and then painting 
on that with transparent colours, regaining the effect of a translucent 
ground by applying silver leaf in particular situations, fastening it with a 
glass of colourless enamel, and then tinting over it. These peculiarities, 
as well as the "pemture griadtr^* and touching with gold, were illus- 
trated from the nunnscripts published by M. Maurice Ardent, of 
Limoges. This style appears to have dwindled into nonentity under the 
hands of the Nousolhers, a family who lived (they can scarcely be said to 
have flourished) during tbe latter part of the seventeenth century. 

In connexion ¥rith the detail of the sixth and last process, the miniature 
style, honourable allusion was made to the labours of Sir Theodore do 
Meyeme and his connexion with Fetitot, the principal and best known 
of this school of art. The improvements effected in this style would 
seem to have been a great enrichment of the palette by the addition of 
new pigments, the power of multiplying the number of firings, and 
graduating the succession of tints, their hardness and fusibility by the 
addition of fluxes, &o. Unhappily, the mystery which many selfish 
artists have thrown over their modes of procedure renders them exceed* 
ingly difficult to analyze or describe. Mr. Wyatt then gave a rapid 
sketeh of the history of the art, and concluded by expressing an earnest 
hope that we may ere long adopt and fully carry out the whole practice 
of the Middle Ages. 

CURIOSITIES OP GLASS IfAKUTACTURE. 

This is the title of a paper read by Mr. Apsley Fellatt at the Royal 
Institution, supplementaiily to a conmiunication made in 1847, and re- 
ported in the tear-book qf Facts, 1848, p. 83. Mr. Pellatt explained 
the various processes by diagrams, models, and working instruments. Of 
these processes we can give but a brief outline. It was noticed that in 
ancient, as in modem glass, sand was the base and alkali the solvent, and 
the iigury occasioned to the glass by an excess of the latter ingredient was 
pointed out. That opacity of glass, called demtrificoHon, was explained as 
oonsisting in the formation of a multitude of minute crystals in close con- 
tact with each other on the surface of the glass. The process of annealing 
was then described ; and it was shown that a glass tube forty inches in 
length contracts, if annealed, a quarter of an inch, while an unannealed 
ial^ of the same length contracts but one-eighth of an inch. The most 
interesting part of Mr. Pellatt's discourse ref^redto the mode <^C\n»kk^% 
VUro di JHno, and of impressing heraldic deY\ce», %u&.ow \^«&%. \\v'*^^ 
of Vitro di TnDo, the gathered glasa, ailei \j«w\% cx^wv^^\as^.^ ^ 
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bulb or cylinder of the required size, has rods of other glass or enamd, 
attached to it in a vertical position, at equal distances all round, and then, 
the bottom being held, the top part is more or less turned, so as to give 
an equally inclined twist to the vessel and the rods. A similar but laiger 
vessel is made, but which is also turned inside out, and then the former is 
put into the lathe ; and, being expanded by blowing, the two come to- 
gether and adhere by the rods and their intersections, but inclose small 
portions of air, which, being regular in size, form, and disposition, give 
the character of the glass. When heraldic devices, &c. are to be im- 
pressed, a mould of the design is made in a fit earthy material (beine poi- 
zolana or one of the volcanic deposits), and this is placed within, and forms 
part of the larger iron mould in which the decanter is blown : when the 
large mould is removed, the earthen portion still adheres to the glass, and 
continues in its place until the bottle is finished. After the annealing, 
the mould is moistened with water, and immediately separates, and the 
impression is found really perfect. 

At the close of Mr. Pedlatt's communication, Mr. Faraday called the 
attention of the members to two circumstances of philosophical interest 
which had happened during the momentary apprehension of fire from a 
heated furnace being, on a previous evening, placed so near a timber beam 
as to char it. 1. At three difiereut times tilie water poured on the cinders 
of the temporary furnace, when, on the fire being drawn, they fell on the 
hearth, became decomposed by the ignited carbon, and the hydrogen, driven 
by the sudden expansion of steam, &c., having penetrated the hot and 
porous hearth-stone, found its way to the heated beams and space wbidi 
were immediately beneath. 2. This gas, though not in the state of flame 
as it passed through the hearth-stone and pugging, was, after being mixed 
with the air below, sufficiently hot to enter into combustion, producing 
three gushes of flame downwards from beneath the hearth : and it was 
experimentally shown that a temperature so low as barely to scorch paper, 
and in which the hand may be held for some seconds without inconve- 
nience, is yet able to ignite a jet of coal or hydrogen gas in air. — 
Athenaumy No. 1061. 

THE VENETIAN GLASS WEIGHTS. 

An exceedingly beautiful description of Weights for library tables, to 
which the above name has been given, has lately made its appearance in 
the fancy stationery shops. The weight, which is of various forms, 
circular, oval, square, &c., consists of a mass of clear, white crystal, in- 
side of which, and embodied in it, there are representations, in coloured 
glass, of coral, flowers, and other objects, formed by laying together the 
fibres of glass of various colours, so assoi*ted that a section across the 
fibres exhibits the objects intended to be represented. The thing, how- 
ever, is not altogether new, as will be seen from the following description 
of two specimens, given by Winckelmann, in his " Annotations on the 
History of the Arts among the Ancients :" — 

" Each of them is not quite one inch long and one-third of an inch 

broad. One plate exhibits, on a dark ground of variegated colours, a bird, 

represeDiiog a duck of various very \ivdy oo\o\ii&» moxt ^^qS^Ua to tba 
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Clunese arbitrary taste, than adapted to show the tme tints of natnre. 
The outlines are well decided and sharp ; the colours beautiful and pure, 
and ha^e ayery striking and brilliant effect, because the artist, according 
to the nature of the parts, has in some employed an opaque, and in others 
a transparent glasd. The most delicate pencil of the miniature-painter 
could not have traced more accurately and distinctly either the circle of 
the pupil of the eye, or the apparently scaly feathers on the breast and 
wings, behind the beginning of which this piece had been broken. But the 
admiration of the beholder is at the highest pitch when, by turning the 
glass, he sees the same bird on the reverse, without perceiving any dif- 
ference in the smaller points ; whence we could not but conclude that 
this picture is continued through the whole thickness of the specimen, 
and that if the glass were cut transversely, the same picture of the duck 
would be found repeated in the several slabs ; a conclusion which was still 
further confirmed by the transparent places of some beautiful colours upon 
the eye and breast that were observed. The painting has on both sides a 
granidar appearance, and seems to have been formed in the manner of 
mosaic works, of single pieces, but so accurately united, that a powerful 
magnifying glass was unable to discover any junctures. This circum- 
stance, and the continuation of the picture throughout the whole sub- 
stance, renders it extremely difficult to form any direct notion of the 
process or manner of forming such a work ; and the conception of it 
might have long continued enigmatical, were it not that, in the section 
of the fracture mentioned, lines are observable, of the same colours which 
appear on the upper surface, that pervade the whole mass, from one side 
to the other; whence it became a rational conclusion, that this kind of 
painting must have been executed by joining variously coloured filaments 
of glass, and subsequently fusing them into one coherent body. The 
other specimen is of almost the same size, and made in the same manner. 
It exhibits ornamental drawing of white, green, and yellow colours, which 
are traced on a blue grouud, and represent volutes, beads, and flowers, 
resting on pyramidally converging lines. All these are very distinct and 
separate, but so extremely small, that even a keen eye finds it difficult to 
perceive the subtle endings, — those, in particular, in which the volutes 
terminate ; notwithstanding which, these ornaments pass uninteri-uptedly 
through tiie whole thickness of the piece." — Quoted in the Mechanics* 
Magazine, No. 1300. 

BRASS LETTERS ON GLASS. 

According to the specification of Mr. J. L. Lamenaude, who has 
secured a patent for Cements for affixing Brass Letters on Panes of 
Glass, the following are his recipes: — First, 15 parts of copal varnish, 5 
parts of drying oil, 3 of oil of turpentine, 2 of essence of turpentine, 5 of 
animal glue, dissolved in a water bath, and 10 parts of hydrate of lime. — 
Second, 15 parts of sanadrach and galipot resin varnish, 5 of drying oil, 
5 of oil and essence of turpentine mixed : these are first mixed, and then 
10 parts of Spanish white and dry white lead are added. — Third, 15 
parts of copal varnish and gum lac mixed, 5 parta oi ^rj\\^% ^"^, ^ \"«sNa 
of a solution of caoatchonc, or gutta perckui, ^ ^vs^A ol \ax ^"^^ ^Si\^\^ 

H 
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parts of Roman cement and plaster of Paris, in powder, mixed. — Eoorth, 
15 parts of copal varnish and oolophane resin, 5 of oil and essence of tur- 
pentine, 2 parts isinglass in powder, 3 parts filings, or blacksmiths' iron- 
cinders, ground and sifted, and 10 parts of washed earth, ochre, or rotten- 
stone. — Builder, No. 293. 

THE CUTTING PROPEETI OP COKE. 

The following interesting fact was discovered some years ago, and it 
appears to furnish additional evidence as to the identity of the Diamond 
with Carbon, namely, that Coke is possessed of one of the most remarkable 
properties of the diamond, in so far as it has the property of cutting 
glass. The term " cutting'* is used in contradistinction to the property 
of scratching, which is possessed by all bodies that are harder than glass. 
The cut produced by coke is a perfect clear diamond-like cut, so dean 
and perfect as to exhibit the most beautiful prismatic colours, owing to 
the perfection of the incision. Coke hitherto has been considered as a 
soft substance, doubtless from the ease with which a mass of it can be 
crushed and pulverized ; but it will be found that the minute plate-formed 
crystals, of which a mass of coke is composed, are intensely hard, and, as 
before said, are possessed of the remarkable property of cutting glass. 
The discovery of the extreme " diamond-like*' hardness of the particles of 
coke will, no doubt, prove of value in many processes in the arts, as well 
as interesting in a purely scientific sense. 

This fact was noticed at the late Meeting of the British Associatioii, 
by Mr. Nasmyth : in a conversation which ensued, it was stated by lii. 
Chance, of Birmingham, that in all probability the knowledge of this 
fact would lead to a saving of nearly £400 a year in his estabUshment. 

NEW METHOD OP SILVERING GLASS. 

This new, easy, and, we believe, cheap process of Silvering Glass, has, 
been extensively practised by Mr. Drayton, the inventor. This new 
method will entirely do away with the old, injurious, and dilatory pro- 
cess of silvering by mercury and tin. Nor is this its only advantage. 
The silver is richer in its texture than that produced by the old process; 
and it may be touched with the finger, and still left untarnished. This 
important improvement is produced by a solution of nitrate of silver in 
water and spirit, mixed with ammonia and the oils of cassia and oi 
cloves. Some of the glass thus silvered is extremely beautiful.* 

ORNAMENTAL LEATHER. 

Mr. Poynter has read to the Institute of British Architects, a piqper 
" On Ornamental Leather Hangings." He stated that this materiid was 
used in a similar way by the Egyptians 900 years B.C. ; but he principally 
confined his remarks to the use made of it smce the 16th century, — as, 
during that and the following century, it was extensively used by the 
richer classes — its manufacture being principally at Venice and in 
Flanders. From the latter country it was introduced into France ; bat 
it is doubtful if it was ever manufactured in England. Leather hangings 

* See also Year-book of YacXs, \M*b, ^. «&. 
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never entirely superseded tapestry or wood panelling. The best leather 
was made fix>m goats' or calves' skin, ingenioasly connected together ; 
and the surface was silvered over previously to being painted. The effect 
of gdid was produced by a varnish of yellow colour laid on the silver. 
The embossing was done by the pressure from dies ; the minute orna- 
ments being produced by tools — the method corresponding to that adopted 
by bookbinders of the present day. Among the various specimens of 
this rich style of decoration exhibited, and belonging to Mr. Pratt, of 
Bond-street, was a large and valuable hanging of the 17 th century, repre* 
senting the meeting of Antony and Cleopatra, richly painted and elabo- 
rately finished in all the details of the dresses and other portions of the 
fignrea, which are the size of life. Mr. Poynter alluded to fine examples 
to be seen at Chatsworth, and other mansions in England ; and particu- 
lariy described a series of leather panels at Rouen, which are perfect. 

LITHOGEAPHT. 

Mb. S. Williams has read to the Society of Arts, a paper, " On the 
History and Progress of Lithography." He commenced by stating that 
lithography, like many other important discoveries, owed its birth to 
mere chance ; and proceeded to give a brief account of the circumstances 
nnda which Alois Senefelder turned his attention to the discovery 
of a ready means of printing what as a writer and aspirant to 
histrionic fame he produced. "I had jnst succeeded," states Se- 
nefelder, "in polishing a stone plate which I intended to cover 
with etching ground in order to continue my exertions in writ- 
ing backwards, when my mother entering the room, required me 
to write a washing-bilL It so happened that there was not a morsel of 
?rriting paper or ink at hand, — ^nor had we any one to send for these 
materials ; I therefore resolved to write with my ink, prepared with wax, 
801^, and lamp black, upon the stone which I had just polished, as the 
matter would admit of no delay. Some time after, requiring the stone for 
use, and the writing being as I had left it, it occurred to me whether I 
eimld not bite in the stone with acid." This Senefelder succeeded in doing ; 
— and thus the art was discovered, fiaron Aretin in Munich, Count 
Lasteyrie in Paris, and Mr. Ackermann in London, fostered the rising art ; 
and in 1819 Senefeldei^s account of lithography appeared, with illustra- 
tions showing the then state of the art. Mr. Hullmandel (observes Mr. 
Williams) has done more to improve and establish lithography in England, 
and to make it available to artists, than any other individual, Senefelder 
alone excepted. The author proceeded to describe the nature of the 
lithographic stone, and the difficulties which had to be overcome by the 
first ai^sts, not merely in drawing upou the stone, but also in enabling 
the printer to reproduce their works. The specimens exhibited he 
divided into six classes ; and stated that each of the specimens in the 
various classes is produced in the following manner : — Class 1. Drawings, 
on one stone only, with the crayon, and printed in black ink. Class 2. 
Drawings with the crayon on two or three stones, and Tgrioted m^fe^ 
neutral tints. Class 3. Drawing made on sevetsl aton^ft, «adi ^foA.^ Nsoi. 
eoloan, daaa 4. Drawings in iithotint with the \>ra&\i ooJ^X^s^N^ — 
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a process patented by Mr. HQllmandel. Class 5. Drawings made with a 
stump, used as in making chalk drawings. This process is also patented. 
Class 6 consists of specimens of printing from transfers from old prints, 
newspapers, and pen drawings, by a process known and patented as the 
anastatic process. — AtAentEum, No. 1054. 

ANASTATIC PBINTING. 

^Ir. H. E. Strickland, M.A., of Oxford, in conjunction with 
l^lr. Delamotte, who has established an Anastatic Press in the above city, 
has succeeded in transferring and printing from drawings made on paper 
with lithographic chalk. He made a hasty sketch on common drawing 
paper (of good quality, but not very smooth surface), and sent it to 
Mr. Delamotte's press. "Within an hour, Mr. Strickland received a per- 
fect fae-simih of the original drawing, not to be distinguished from a 
lithograph. Further experiments will be required to prove whether this 
method can supersede the finer branches of lithographic drawing ; or, in 
other words, whether paper can be made with a surface as finely and uni- 
formly grained as that which is produced on the stone. But for less 
delicate and elaborate works there can be no doubt that the anastatic pro- 
cess has two advantages over lithography : first, we dispense with the cost 
and inconvenience of transporting and using heavy stones. The traveller 
may now fill his portfolio with sketches made in the field, with lith(^praphic 
chalk on paper, and may afterwards print off as many copies of tiiese 
sketches as he pleases. And secondly, the drawings do not require to be 
reversed^ or even copied, — a great saving of the artist's time and labour.— 
Athenaum, No. 1059. 

A correspondent of the Athenaum^ No. 1060, suggests that if India 
paper, or, as it is sometimes called, Chinese paper, of the best quality, be 
mounted on soft plate-paper (by pressing the two together, while damp, 
through a lithographic press, the India paper being in contact with the 
blank surface of a lithographic stone, which has been properly grained as 
for a fine lithographic chalk drawing, precisely as India paper impressions 
of lithographs are taken), and afterwards dried under a slight pressure, to 
preserve the flatness of the double sheet, it will be found that the surface 
of the India paper has had a clear sharp grain communicated to it by the 
grain of the stone, of which it will be the exact counterpart — but little, 
if at all, inferior to it — adapted to receive drawings done with lithographic 
chalk, that may vie in finish, force, and delicacy, with highly-finished 
drawings done on the stone. These drawings so executed may, 88 
Mr. Strickland proposes, be subjected to the anastatic process ; and, adds 
the writer, " I have little doubt that very beautiful and highly-finished 
works may most conveniently be produced in this manner. I may ob- 
serve that I have frequently had paper prepared in this way, as I consider 
it a most agreeable preparation for pencil and chalk drawings of the ordi- 
nary description j and I have found that it would be comparatively inex- 
pensive, as it may be done by any lithographic printer." 

Mr. Strickland has since tried various kinds of ])aper as a medium for 

the JithogTophic chalk, and finds that the so-caUed wetdllic peeper (pre- 

pared for metallic pencils) makes the ueaxe^t «^\ito«L^\Q \3bft ^^w^^iC 
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lithography. Pine drawing paper, smooth hut not glossy, is the next best 
material. Mr. Delamotte has found India paper too tender a substance for 
transferring to zinc. For fine subjects it is essential that the lithographic 
chalk be of a hard quality and cut to a fine point. The papyrographs thus 
produced appear to the eye like lithographs ; but, when examined by a lens, 
they exhibit a different effect, in consequence of the surface of paper con- 
sisting of horizontal fibres^ while that of a lithographic stone is made up 
of sinall conical points. That the latter structure might be given 
to paper by mixing some finely-powdered mineral matter with the 
fibrous pulp. Calcareous substances, however, will effervesce with the 
acids used in transferring, and siliceous ones would be too rough and 
gritty. Some hard aluminous matter, such as powdered slate, or brick- 
dost, if mixed in due proportion with the paper, would probably enable 
us to produce the effect of Uthography without the use of stones. 

THE CARPET MANUFACTURE IN AMERICA. 

The most extensive Manufactories in the United States are at Thomp- 
sonviUe : they use 10,000,000 lbs. of wool, and 10,000 lbs. of flax yarn 
per umam. They manufacture three-ply Brussds and Axminster car- 
peting of the richest patterns, the weaving being mostly done at present 
on hand-looms ; they are, however, about introducing power-looms into 
tins factory for weaving rugs and Axminster carpets. The wool for 
Axminster carpeting is first woven in a web, and afterwards cut in strips, 
forming what is called chenniele card : this is done upon a machine, 
mvented by Messrs. Davidson and Parks, of Springfield, Vermont, which 
is the first and only one of the kind in the United States, and has more 
tiwi paid for itself in six months. This machine has over 200 cutters, 
or knives, which are attached to a cylinder, making some 300 revolu- 
tions, and cutting full two yards of the web per minute into strips, 
whif^ being passed over a grooved cylinder, heated by having hot irons 
inserted within it, it is prepared for weaving. Besides the large carpet 
sslablishment, there is in this village a factory 150 by 43 feet on the 
group, and five stories high, for the manufacture of knit shirts, drawers, 
and fancy ginghams : this establishment has about 30 sets of wool cards, 
md 26 or 80 gingham rooms. — Scientific American. 

PREPARATION OF A SUBSTITUTE FOR HORN. BT M ROCHON. 

Ih many of the arts, more especially where steel instruments are 
manufactured, glass windows are of great inconvenience, owing to fre- 
quent breakage by fragments of steel. The substitution of horn is 
ittended with some inconvenience, principally on account of its want of 
tFsnsparency. A substitute is proposed to be made by very light cloth 
or wire-gauze;, composed of fine brass wire, which is to be immersed 
repeatedly into a solution of isinglass until all the meshes are filled, and a 
ndficient thickness acquired, after which it is covered with a coat of 
Tarnish to protect it from the weather. — Jameson* s Journal, No. 88. 

FIRE-ESCAPES IN THE COUNTB.T. 

A ooBBESPONDENT of the BuHder remarks; — ^**''W\^\. ^^Wvji^ 
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with satisfaction the frequency and utility of these in the metropolis and 
suburbs, I have not — 'in populous city pent' for many years — heard or 
read of their extensive use in the country, where, on the whole, they may 
be as necessary ; and of course the danger to human life is equally 
important. They should be now nearly as common as fire-enjipnes, 
though never superseding them, especially as the price is low, — a good 
' escape/ I believe, not exceeding £30. The best, an& perhaps only 
really good one, is, on many accounts, the canvas trough, with a ladder, 
forming the upper side. The management seems so simple that it mi^t 
be safely intrusted to strangers, and the materials are not likely to tempt 
robbery, so that it might be left loose near a church or market, &c &e. 
If, happily, occasions of using them do not very often happen, there will 
be the same sense of security as in locks or bolts to doors and shutters, 
with the added motive of preparing it for xAhen also — the poor and 
helpless. Fire-escapes might be washed with an anti-combustible sdn- 
tion, as mentioned by a writer in the Mechanics^ Magadne several years 
back." 

HARBLE YENEEBING, OB SLATT PAINT. 

In Ohio, according to a New York paper, a Mr. Blake, of Akron, has 
discovered a curious mineral, soft at first, and like indigo, but hardening 
in a few days into a slaty stone. On analysis, it is found to consist ii 
about one-half silica, one-fourth alumina, with magnesia, oxide and sul- 
phate of iron, lime, and carbon. By reducing it to fine powder, mixing 
with linseed oil into thick paint, and applying it with a brush to wood, 
iron, tin, zinc, or brick, it becomes, after a few months' exposure, 
perfectly hard and indestructible. As a protection against fire, it is 
said to be invaluable. In the west it is in large demand for covering 
roofs of buildings, for bridges and fences, &c., all of which it protects 
from weather as well as from fire. School slates are tnanufsctured 
))y applying it to thin wood or pasteboard. On wooden mantel 
fronts and tables its appearance, when polished, is held to be not 
inferior to the finest Egyptian marble. Mr. Blake has procured a patent 
for his discovery. Would not Portland cement, in fine powder, and thus 
applied, with linseed oil, produce a slaty veneer over similar surfaces? 
We make a present of the suggestion to the Portland cement manu&c- 
turers. Parian cement mixes with oil, and might thus, we think, be used 
as paint, or for stony veneering ; and certainly the surface of blocks of 
Portland cement reminds one a good deal of slate : the hardening, too, 
from a soft or moist state very much adds to the resemblance which it 
bears to this new world's wonder. Silica, with lime, has been foimd, 
if we mistake not, to form a sort of glaze well adapted to give a stony 
veneering, like this, to plaster. — Builder, No. 298. 



METHOD OP BEINGING OUT SCULPTUBE UPON ALABASTEB. 

This process is founded upon the property which alabaster or sulphate 
of lime has of being slowly eaten out by cold water, so that its polish is 
destroyed. 

In the first place, the sculptures in relief, and all the parts intended to 
be preserved, are covered with a vami^\i Vaso\\]^\« Vsi -v^Vks, q^xk^^rj^ ^1 
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wax dissolyed in oil of turpentine mixed witk white lead, or rather with 
a turpentine varnish, to which white lead and a little animal oil 
have been added to prevent the varnish from hardening and adhering too 
strongly to the alabaster. This is applied with a soft paint bmsh mois- 
jtened with oil of turpentine, into which it must be dipped every time 
that varnish is tak^n. The reserved parts being thus covered, suffer the 
vessel or ornament to dry for some hours, and then place it in a vessel 
filled with cold water, and leave it th^e for forty-eight hours, or longer 
if it is thought necessary. The varnish is then removed with a fine 
sponge dipped in oil of turpentine, and the vessel dried with a soft and 
very dry rag. When the vessel is thus cleared of its varnish and dried, 
pass over it a new soft brush, first dipped in finely powdered plaster. 
This powder fiUs the pores of the plaster which has been attacked by the 
water, and renders it mat ; which brings out the transparent parts of the 
alabaster in relief. 

lb dean ornaments (md sculptures in alabaster. — Wash out any grease 
^ts with oil of turpentime ; then put the piece in water, and suffer it to 
remain until it is freed from its impurities. When you take it out, rub 
it with a very dry paint-brush ; let it dry, and pass over it powdered 
I^Bster. In this way the piece will be perfectly washed, and will look as 
thoQgh it had just come from the hand of the carver* — Mechanics* 
Magadney No. 1300. 

EXTJUOKDINABT SPECIMEN 07 NEEDLEWORK. 

One of those products of ingenuity and perseverance which astonish 
ordinary persons has been exhibited two days ago, by Mr. John Monro, 
of Paisley. This individual, who was apprenticed to his uncle as a tailor, 
had a taste for drawing, and as he grew up he could find no better vent 
for his artistic ** darning" skill than in designing and executing a most 
eUborate and beautiful counterpane in cloth. There have been employed 
in the making of this counterpane 8,570 pieces of cloth, of various 
eolours ; and not only are there in it curious combinations and contrasts 
of patchwork, but portraits of theatrical heroes and heroines painted and 
bedizened in their stage finery, — views of ships on several tacks, the 
rigging of which is executed in silk, — and a variety of animals. Despite 
the novel and limited means which the humble artist had at his command 
to produce his effects, he has succeeded in giving to his cloth paintings a 
vigour, brilliancy, and beauty which are really remarkable. Mr. Monro 
devoted to this specimen of his abilities all his spare hours for eleven 
years and four months. — Manchester Examiner. 

Stevens's patent gelatinous compounds. 

This invention consists in certain methods of treating calves' feet, 
" cow heel," " sheeps' trotters," and other substances of a similar kind, 
possessing gelatinous and edible properties, for the purpose of producing 
dry preparations or powders, which may be employed for expeditiously 
making jelly, blanc-mange, lozenges, and similar gelatinous com^ovHs.^. 

The preparation or powder for making jcWy \a'^TodL\xcedL\\i\)a&\^«'^^% 
jnaaner:-^"The calves' feet or similar Bu\)8t«LXM»a«ttY^VD\»^^^^^ 
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boiler, and jost coTered with water ; the pot is then placed over a fire, 
and the contents caused to boil until the glutinoas properties of the afore- 
said substances are entirely extracted, which will generallj be effected in 
six or seven hours, — the degree of heat applied not being allowed to 
exceed the usual boiling point, and care being to skim off any oily matter 
that may rise to the top. The glutinous liquor is strained into any 
suitable Tessel, and allowed to remain until cold; it is then clarified by 
the addition, to every twelve gallons of the liquor, of the white of from 
one hundred to two hundred eggs (according to quality, as the patentee 
sometimes finds one hundred to be sufficient, and at other times 
two hundred are required), and three or four ounces of lemon jnic^, or 
one ounce of acetic acid or pyroli^eous acid, or one ounce of citric add 
in a dry state (any other add of an innocuous character will answer) ; 
and a further addition is made of about four pounds of lemon peeL The 
mixture being now passed through a bag or sieve, a bright jelly is 
obtained ; and if this jelly be too thin, it is evaporated by means (^ a 
water-bath, until sufficiently thick to pour out dry. The jdly or prepa- 
ration is now placed in a drying oven, in which it is subjected to a heat 
of 100° Fahr., for a period varying from three to seven days ; it is then 
reduced to powder by first pounding it in a mortar and afterwards grinding. 
Twenty pounds of this powder are mixed with thirty.four pounds of 
pounded loaf sugar, and as much more add in a dry state as may be 
required ; and the mixture is placed in bottles until required for use. Six 
or seven ounces of this powder or preparation (according t5 the tempera- 
ture of the atmosphere) with three or four glasses of white wine, aSoid a 
pint and a half of boiling water, will make a quart of jelly." 

The following is the method of producing the preparation or powder 
for making blanc-mange : — " The calves' feet or similar substances are 
boiled down, as before described; then the liquor is clarified by the 
addition, to every twelve gallons of it, of the white of thirty eggs, without 
any acid, and but a small quantity of lemon peel; and the flavour of 
almonds is given to the liquor by the introduction of almond water, made 
by pounding blanched almonds in a mortar, — about twelve ounces of 
bitter almonds and twenty-four ounces of sweet almonds being used for 
every twelve gallons of the glutinous liquor. The glutinous preparation 
is then dried in an oven, and reduced to powder ; after which it is mixed 
with an equal weight of pounded loaf sugar, and with some essence of 
almonds, or other flavouring material, if desired ; and it is then bottled. 
Four ounces and a half of this preparation, with a quart of boiling milk, 
will make a quart of blanc-mange." 

The preparation for making lozenges is obtained by boiling down the 
calves' feet or similar substances, and evaporating the glutinous liquor to 
a proper consistency ; then adding flavouring materials, such as are 
commonly used by lozenge makers, and finely powdered loaf su&r ar. This 
preparation may be made into lozenges in the ordinary way. — Mechanic** 
Magadne, No. 1284. 

MELON WINE. 

A PAPER has been received by thePaiia A.caiSLem'Y ol%Q\&iv!is«b«^Tii^!L 
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Boacharett, on the culture of the Vine, and the making of Wine. The 
inthor gives hints as to the kinds of vine proper to different soils, and 
;he mode of cultivating them; and speaks also of various other vegetable 
productions from which wine might he made. The Melon, he says, is 
)ne of the best ; it yields an excellent white wine, which will keep for 
leveral centuries, and, properly cultivated, may be made to render a 
handsome profit. — Jameson's Joumalt No. 88. 



TO CORRECT SOURNESS IN MILK, CREAM*, AND BREAD. 

It is not generally known that the sourness of Milk and Cream may be 
immediately corrected by the addition of a small quantity of the common 
Barbonate of magnesia, in powder. Half a teaspoonful (about equal to 
A grains) may be added to a pint of milk or cream, if only slightly sour ; 
a larger quantity in proportion to the degree of sourness. 

From two to three grains may be added to every pound of flour to 
prevent sourness in bread, so injurious to some constitutions. 

Carbonate of Soda is sometimes employed for the same purpose, but 
it communicates a very unpleasant flavour to the bread, and, in the case of 
milk or cream is worse than the disease. — Mechanics* Magazine, No. 1272. 



SPLITTING PAPER. 

An ingenious discovery, likely to be useful to the collectors of old en- 
jmvings, has been made by a young man, a Mr. fialdv^in. It is the means 
tI Splitting into two parts one sheet of Paper, so as to separate the en- 
jpraving in firont, from the text which may have been printed at the back, 
jften to the obscuring of the former. We have seen a leaf thus divided, 
in which the one part shows the engraving perfectly clear from the pre- 
rioos confusion of the lines that showed through ; the other exhibiting 
ht text as if it had been printed on a page with a clean back. Each page 
is as sound as if it had been originally of a distinct fabric. The discovery 
mil, probably, be valuable applied to drawings by the old masters, who 
vere frequently in the habit of making studies on both sides of the same 
pieee of paper. We are curious to see if the agency by which the sepa- 
rttkm is effected — and which, for obvious reasons, is yet a secret — ^be such 
IS may be applied to drawings without chemically disturbing their con- 
ititoents. The application of the means to letters and manuscripts for 
noanting and illustration is obvious. We have seen Mr. Baldwin's 
tisoovery applied to the division of a leaf of a newspaper. A sheet of 
Jie Illustrated London News, on which was printed the woodcut from 
If adise's large picture of the ' Knight arming for Battle,' exhibited at 
he Royal A^emy last year, being so divided, presented the engraving 
ree as if it had been printed on very thin paper, and like an India-paper 
mpression. — Athenaum, No. 1098. 

A NEW PEN. — AMERICAN GOLD PEN. 

Dr. Spurgin, to whom the public is already indebted ictc %ftNm^\&s^ 
dous inventions, has now patented a New Pen, Yc\i\c\i"^TOTcasR&ViVw^*\ss^- 
ioiaat advantages, without being in any degree coalV;) . '^lYisafe «x&^% ^t^- 
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tention of a large quantity of ink, sufficient, for example, to write a letter 
without again dipping the pen, and the prevention of corrosion. Capillary 
attraction and galvanism are the principles involved, and the means em- 
ployed are very simple. Within a conunon iron pen, a smaU plate of zine^ 
bent to follow the line of the pen, is secured by points of solder at a short 
distance from the former, by means of which the ink is securely retained, 
and a galvanic current is kept up. 

The progress of the manufacture oigoU pens in America, will serve to 
show the extent of business which may be done in an article of this kind 
when successful. The Charleston Courier (U.S.), says the first gold pen 
was made in New York, in 1838, and now the principal mamifactnrer of 
them employs a capital of 80,000 dollars in the undertaking. *~ In the 
manufacture of pens, the gold is first rolled out in ribbons, and then cut 
with a die to the proper shape, the points put on, and then ground 
down to the required nib. The points are of iridium, a new metal found 
with platinum. The points are all imported, generally without the 
ceremony of an introduction to the Custom House, and cost from 7 to 
55 dollars per ounce. The pens and cases sell from 10 to 80 dollars per 
dozen. It is not easy to msJce an estimate of the number of pens manu- 
factured per annum, but it is probably not less than 1,000,000, of whieh 
one manufacturer, Bagley, makes nearly half. A person who had not 
thought of the subject, would scarcely suppose that 800 lbs. of gold were 
used up every year in America in the manufacture of such a trifling artide 
as pens, a business unknown ten years ago — yet such is the fiict. A state* 
ment of the tons of iron worked into pens in England every year, vroold 
be even more startling, and would show that Dr. Spurgin's improvemnt, 
simple as it appears, may, if it fulfil its promises, be more productive 
than some larger matters. — Builder^ No. 267. 

WEDOEWOOD*8 DESK CLIP. 

Mr. Wedgewood, of Bathbone Place, has added a very useful append- 
age to his "Patent Manifold Writer," in a " Clip " to hold down the leaves 
while the machine was in use. Mr. Wedgewood has also greatly im- 
proved the materials used in his desk : his carbonic paper, as it is now 
manufactured, is of much finer and blacker appearance than heretofore. 
His copying paper is beautifully white and transparent, and wholly free 
from smell. Sir Edward Parry used these articles with great advanti^ 
in his Arctic voyage ; while all liquid inks became congealed and utterly 
useless to him, the Wedgewood machine and papers continued as ser- 
viceable as ever. 



THE CONSERVATORY AT CHATSWORTH. 

This immense structure is composed of glass panes, manufactured 
especially for it, placed in iron fiitunework, of the lightest apparent 
kind, but, as subsequent trials have proved, of the most firm and sub- 
stantial description. The length of the erection is nearly 300 feet, its 
height above 70, and its width 150. It covers nearly an acre of ground, 
throvLgh. the centre %f which is the carriai^ road, and the tubes for the 
Iiot water which, regulate the requiiediem^iex^tui^ xnftasoxA i\iLTs^n^ K 
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light, but beaatiM gallery, erected at the base of the dome, and which 
■transverses the entire building, enables the spectator to review the whole 
of the interior from Tarious points. The access to the gallery is by steps, 
placed wi^ admirable taste in the midst of rock work, in the fissures of 
which are plants, ^parently natural productions. A tunnel surrounds 
the whole edifice, by which access is obtained to the stoves and pipes, and 
rails are laid down to convey the coals per train, and supply the neces- 
sary heat. The interior contains a vast number of trees and plants, many 
thein of gigantic proportions, and the rarest of tropical growth. Birds 
of varied and exquisite beauty, whose delicate structure could not endure 
the rigours of our climate, are seen flying about ; and pools of water, in 
which plants suited to the required purpose have been encouraged to 
grow, contain gold, silver, and other fish. In this structure may be seen 
the largest crystal yet found in the world ; and also one, but of much 
smaller -dimensions, which has been pronounced the most beautiful.— 
Derbyshire Courier, 

MODEL OF THE TABEBNACLE. 

Thebb have been exhibited in London, " Models of the Tabernacle and 
Encampment of Israel," by the Rev. R. W. Hartshorn, an Irish clergy- 
man. For its mere features, we can do no better than draw upon a daily 
eontemporary : — " The first model represents the encampment of the 
Jews in tiiie plain of Moab — that of the Levites being complete, with the 
Tabernacle in the centre. In the distance are seen the tents of Ephraim, 
with a view of the Dead Sea and mountain scenery. The second model 
stvea the Court of the Tabernacle in detail, with its 60 pillars, em- 
nroidaed curtain, altar of burnt ofiering, and all the other costly items 
of the Jewish ceremonial. Great pains and expense have been bestowed 
on this portion of the exhibition. The miniature candlestick, sacred 
vessels, &c. are of gold or silver, the pillars are richly gilt, and the whole 
is of the most elaborate and careful workmanship. The curtain of the 
holy place is exquisitely embroidered, and even the water-vessels have 
been carefully copied from the specimens in the British Museum. A 
miniature high-priest presides at the altar of burnt offering to the 
' lodoms,' — on which a sacrificial animal is about to be fastened ; and a 
gronp surrounds, such as one might imagine to be preSent on some occa- 
sion of high festival." The sacred text has been so implicitly followed 
as not to leave a single peculiarity unrepresented. — AthewBum, No. 1056. 

NEW PILOT HOUSE, DOVER. 

Extensive improvements in the neighbourhood of the South-Eastem 
Railway Terminus at Dover, having involved the removal of the pilots' 
station, it became necessary to provide other accommodation for them, 
and hence the structure about to be described. 

The new erection occupies a site about 200 feet west of Cheeseman's 
Head, contiguous to the terminus, and within 10 feet of the sea wall : it 
stands upon a solid bed of concrete 10 feet thick, Y(\iic;\i\& c»m^ \^^^rc^ 
to where the BhiDgle,fTom its compactness, ioTm%axi eici^<&^VsvnA^<- 
tian : it ia buHt of brick, with dressings of 'PoT\i\BSidL %\Aii^ q«cd&t!^^'*^^ 
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balcony exceptecl, whose floor is of York stone landings, with brackets 
and balustrade of Bramley Fall stone. The interior arrangements con- 
sist, on the ground floor, of a store room 20 feet square, whence a pair 
of doors opens on the seaward front, capable of admitting a boat. 
The first floor is a dormitory, where berths are fitted up ; the second 
story, oa a level with the balcony, is the look-out room ; and above is 
another chamber for stores and signals : &om this, access is obtained to 
the roof, which is a lead fiat, aflbrding by its great elevation a fine view 
of the scenery around. 

Mr. S. Beazley was the architect, and Mr. Grissell the builder.— 
Builder, No. 290. 



LOW PRESSURE ATMOSPHERIC RAILWAT. 

Mr. W. p. Struve has read to the British Association, a paper on this 
invention. After having described the various plans of applying Atmo- 
spheric Pressure to the purpose of Railway transit, from that of Vallanoe 
in 1824, to the present extensive experiment on the South Devon Railway, 
the writer pointed out the great difficulty which existed of communicating 
the interior motion of the piston in the tube to the train outside : that 
in order to do this, it became necessary to have a slit or opening along 
its whole length, which is closed by an elastic valve, rendered tight and 
impervious to air by a composition of fatty matter placed in the groove in 
which the valve falls. The difliculties, however, which had to be con- 
tended with on account of the leakage along the valve and piston were veiy 
great. He went on to state : — The plan by which I propose to obviate 
these difficulties is, to make a covered viaduct of the railway for the 
purpose of passing the train through. The sides to be constructed of 
masonry, and the top of timber or any other materials that may be fonnd 
equally convenient. The piston to be a shield fixed on wheels made to fit 
the covered way ; but allowing a sufficient space round its outer edge, so 
that it may pass along without touching the interior surface of the passage. 
As the rarefaction required to urge the train through would be very little, 
not much importance need be attached to the leakage : a covered way of 
9 feet square, equivalent to 81 superficial feet at a pressure of -j^ of a 
pound to the inch, would amount to 3 tons, or four times the 
pressure which was obtained on the Croydon Railway. The train of 
carnages would thus pass through a covered way, which may be lighted 
through glass. As valves in the shield may at any time be opened, so as 
to diminish or remove the pressure, the train may be slackened or stopped 
at any point. The advantages of this plan appear to be, increased speed, 
safety, and economy ; also the resistance of the air in front of the train 
will be diminished, and no stoppages can be occasioned by a snow drift 
or frost. The system also possesses all the advantages claimed by the 
promoters of the other mode of atmospheric traction. I propose to ex- 
haust the tube by means of two large chambers constructed like gasome- 
ters moving np and down in water by means of a steam-engine, which 
need not be stopped, as the regulation of the speed and the stoppage of 
the train would he effected by opening the valves in the shield, or the 
doorwajs at the stations. Each, station wonift. >i^ ^xwV^^ m>i>CL^\s»^ 
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line, so as not to destroy the coutiuaity of the covered way, and the trains 
would then run into open sheds at each station for the purpose of receiv- 
ing and taking out the passengers. The cost of the covered way and 
apparatus for eihausting will, in ordinary cases, not exceed £7,000 per 
nule ; which is not more than the usual cost of locomotive engines, and the 
extra weight of rails required for their support, nor more than the cost of 
the present atmospheric railways. A working model, 20 feet long, was ex- 
hibited, and the subject generally excited much interest. — Athenaum, 
No. 1087. 

SUBMABINE POUNDATIONS : SCEEW PILES. 

A- PAPEE has been read to the Institution of Civil Engineers, by Mr. 
A. Mitchell, of Belfast, " On Submarine Foundations, particularly the 
Screw-pile and Moorings." The author restricted himself almost entirely 
to the description of the works executed with the Screw-pile, as that had 
been chiefly employed for supporting structures on loose sand or mud 
banks wholly or partially covered by the sea, where it had previously 
been considered very hazardous, if not impracticable, to erect any permanent 
edifice ; and in this narrative he avoided all comparison with other modes 
of proceeding, even when they had the same object. The origin of the 
screw- pile was the screw-mooring, which was designed for the purpose of 
obtaining for an especial object a greater holding power than was pos- 
sessed by either the ordinary pile or any of the usual mooring anchors 
or blocks of however large dimensions. It was proved by experiment 
that if a screw with a broad spiral flange were fixed upon a spindle, and 
forcibly propelled by rotary motion to a certain depth into the ground, 
an enormous force would be required to extract it by direct tension, and 
that the power employed must be sufficient to drag up a mass of the form 
of a firustrum of a cone reversed ; the base being at the surface of the ground, 
and the section of the apex being equal to the diameter of the screw. 
The extent of the resisting mass must of course depend upon the natural 
tenacity of the soil. Even in this reasoning it must be evident that a 
vertical course was calculated upon ; but as, practically, that seldom or 
never occurred, the angle of tension and the curve of the buoy- cable 
again gave^the moorings greater power. This was found correct in 
practice. It occurred to Mr. Mitchell that the same means of resistance 
to downward pressure might be used, and he proposed to apply it for the 
foundations of lighthouses, beacons, and other structures, which, for mari- 
time purposes, it might be desirable to place upon sand and mud banks, 
where hitherto it had been considered impracticable to place any per- 
manent edifices. 

In 1888, a plan for a structure of this nature for a lighthouse on the 
Maplin Sand, at the mouth o( the Thames, was laid before the Corpora- 
tion of the Trinity House, supported by the opinion of Mr. "Walker, their 
engineer. The nine iron piles, 5 inches diameter, with screws 4 feet 
diameter, were accordingly driven 22 feet deep into the mud, and, with 
proper precaution, they were allowed to stand for two years before any 
edifice was placed upon them. The lighthouse was subsequently con- 
structed, and had stood 2)erfectly until the preseot iVm^. '5wi&ft,^^^^^- 
hatioD, it was determined to erect a ligb.tkou&b lo "^oVoX ovs^. ^^ ^AjNxsaRft. 
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to the harbour of Fleetwood-on-Wjre ; and, under the advice of Capt. 
Denham, R.N., the screw-piles were adopted. The spot fixed on was the 
point of a bank of loose sand about two miles from the shore. Seven iron 
piles, with screws of 3 feet diam^er, were forced about 16 feet into the 
bank, and upon them timber supports, 48 feet in vertical height, were 
fixed, to carry the house and lantern. This structure was completed in 
six months, and was successful — never having required any repairs to the 
present time. A similar lighthouse was erected near Belfast ; and since 
then, several others, with a great number of beacous, have been fixed in 
situations heretofore deemed impracticable. A project was started by the 
Earl of Courtown, in the year 1847, for adding to the length of the pier 
at the Harbour of Courtown, on the coast of Wexford, which had proved an 
entire failure, from the channel between the solid pier being continual^ 
dioked up with sand. Iron piles, with screws of 2 feet diameter, to be 
driven from 11 to 15 feet into the sand and blue clay, were decided to be 
used in order to form an open jetty, through which the sand could be 
washed by the current — and the platform could be used for loading and 
discharging the shipping. The surf was so heavy on the coast, that the 
usual barges or floating rafts could not be used for putting the polai 
down : so a plan was designed by Messrs. Mitchell for projecting a stage 
forward from the solid part, rigging a large grooved wheel upon the tc^ 
of the pile, passing an endless rope band around it and round a pn]% 
fixed 150 fi^t back, and then by a number of men hauling upon the knd 
a rotary motion was communicated, which screwed it down fast. Bf 
these means one bay of the pier, 17 feet long, was finished daily, even in 
rough weather. The entire length of the jetty was 260 feet, its breadtii 
18 feet, with a cross-head of 54 feet long, with landing stages at eadi 
end, and two lines of railway throughout. The cost of this extension was 
£4,150, or about £47. lOs. per current lineal yard — a small sum com- 
pared to the cost of stone piers ; but more than the expense would be 
now, as the system of work is better understood. — Athenaum, No. 1069. 

FOOT-SUSPENSION BRIDGE, SHU}W£LL. 

A FooT-susPENSTON Bridge has been erected under the direction of 
Mr. William Dredge, C.E., across the Bopery-grounds in the Sun Tave^ 
Fields, parish of Shadwell, to form a communication between the Ck)m- 
mercial Road and the London Docks. The bridge is built of iron, with 
the exception of the roadway, which is planked with 2^ inch yellow battens. 
The clear span of the bridge is 91 feet, the width of the roadway 7 feet 
6 inches. Each chain as it rests upon the tower of support is composed 
of eight five-eighths of an inch round bar of iron, and four bars, each 
half-inch in diameter ; this gives an aggregate section at each end of 6*52 
square inches of iron in the chains, the breaking strain of which is 195 
tons, being equivalent to 182 tons placed upon the platform. The 
weight, however, which the bridge will bear in safety is only one-third of 
this, or 44 tons. The holdfasts, to the retaining chains, are held in their 
places by being securely imbedded, each in about 10 tons of concrete. 
Hie platform, when extremely loaded, will hold about 150 persons.—- 
Jf^ifjiamfif' Ma^adne, 'No, 1287. 
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ATHOSPUKBIC WAVES. 

IE fifth Report on Atmospheric Waves, by Mr. Birt, read to the British 
iciation, consists of three parts : — the first having reference to the 
mation we at present possess relative to such individual waves as 
been determined : the second treating of the barometric carves 
:h result from the crossing of the north-westerly and south-westerly 
is, the two principal systems common to Europe — the most promi- 
subject being that particular curve known as the " great symmetrical 
3 of November" : and the third embodying the results that have been 
ined during the last year illustrative of the symmetry of the " great 
*/' more particularly the locality of greatest symmetry, and the 
irtnre &om symmetry in certain directions. 

nder the second head, the author has thrown together the result of 
inquriies into ihid forms presented by the barometric curves at certain 
ions, and has devoted attention to the symmetrical curve of November 
; has been observed at the Observatory at Greenwich in the years 
1 to 1845. In connexion vrith this subject, the author remarked, " it 
been assumed that the symmetrical wave of November consists of 
subordinate waves giving rise to the five maxima which characterize 
he central maximum forming the apex of the symmetrical curve, 
remainder being subordinate thereto. ('Association Reports,' 1846, 
25.) Upon a close inspection of the curve of the ' great wave ' as 
down from the Greenwich observations, six subordinate maxima can 
raced, three on each side the central apex, which in all the years is 
'k£ the most prominent. The mean curve leads to the conclusion that 
enwich is not the point of greatest symmetry, its closing portion being 
ressed more than two inches below the conuneucement. 
The next feature is the decided rise of the mercurial column during a 
od of sixty-eight hours preceding the transit of the crest ; the value 
this rise is '7 inch or about '010 inch per hour. The fi^ is not so 
npitons ; the barometer appears to be kept up in this locality by the 
f subordinate maximum succeeding the crest, so that at the epoch of 
y.eight hours after transit the valde of the reading is more than % 
les higher than at sixty-eight hours before transit. At eighty hours 
r transit a precipitous fall conmiences, which continues during the 
t twenty-four hours, the mercury sinking *36 inch or about '015 per 
r. The fall afterwards continues with two alight interruptions, an- 
ring to the subordinate maxima, until the close of the wave 148 hours 
T transit.'' The peculiar features of the mean curve, especially the 
erence between the initial and terminal readings, *241 inch, combined 
h certain features exhibited by the " great wave ** at its last return, 
suggested the possibility of expressing numericaUy the departure from 
unetry for any station that may be selected. This departure from 
imetry is strikingly manifested by the observations of 1846, especially 
we proceed from Brussels, European nodal '^om\>, Vor^^x^ \x5d^asfi&. 
I the north-west of Scotland, as is wdl aeen m \^<& «m^ ^^ ^^os^^^ft 
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illustrating the author's report in the last volume of the Associatiou Re- 
ports. Three principal maxima characterize these curves on the 5th, the 
9th, and the 12th of November; and the differences of altitude between 
those of the 5th and 1 2th have been employed to indicate the deviation 
from symmetry in the direction already alluded to. 

The discussion of these differences and the results deduced from them 
form the third part of the report. The author has laid down on a map 
of the British Isles these differences, and from them constructed a chart 
of the lines of equal deviation from symmetry : these Hues range from 
'100 inch — which passes north-west of the Channel Islands, proceeds 
towards the Isle of Wight, skirts the shores of Sussex and Kent, and 
passes through Ramsgate — to *550 inch, which passes through Limerick, 
is slightly curved as it crosses Ireland, and proceeds nearly in a straight 
line across the Scottish Islands to the north-west of Great Britain. The 
values of these lines express the depression of the maximum of the 5th 
below that of the 12th, Among these lines the author regards the direc- 
tion of that representing '260 inch as the best determined. It appean 
to have passed near and to the west of Helstone, this station exhibiting 
a deviation of '258 inch ; it then proceeded along the coasts of ComwaU 
and Devonshire, crossed the Bristol Channel, entered Wales, and con- 
tinued its course across Glamorganshire towards Brecon, which it left to 
the north-west, as it rather abruptly changed its direction and proceeded 
towards Gloucester ; which it passed through. It appears to have under- 
gone considerable inflexion as it traversed the central parts of England, 
rising again towards Nottingham, which is removed '025 inch from it to 
the west ; it finally left the shores of England at the south-eastern angle 
of Yorkshire, and entered on the German Ocean. 

The author solicited attention to a feature which characterizes all these 
lines, especially the one just traced, viz., the decided inflexion they under- 
go as they pass over the land. The chart exhibits two systems of 
inflexion, one being peculiar to Ireland and England ; the general dirte- 
tion of the h'nes undergoing a change as the line of greatest symmetry 
is approached, the inflexion being governed apparently by the masses of 
land ; and the other to Scotland, the inflexion being very decided over the 
land northward of the Firth of Forth. From the single instance discussed 
by the author, the result appears to be that the symmetry of the baro- 
metric curve is departed from in a greater degree at inland stations, a 
greater difference between the points selected being exhibited at such 
stations than at the sea coast on either side. The report closed with some 
remarks on the non-persistency of the direction of these lines of deviation 
from symmetry, and on the high propability that they revolve about the 
nodal point of the two principal systems of atmospheric waves, Brussels. 
— Athenaunit No. 1086, 



VELOCITY AND HEIGHT OP WAVES. 

Capt. Stanlet has communicated to the British Association, the 
following result of experiments made by him on board H.M.S. Battle' 
snake: — The method adopted for the determination of the length and 
speed of the sea was to veer a spar &ateTn\>^ \ke m'axV«^\<&^\^\i<&, ^\ts^ 
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the ahip wu going dead before the wind snd Ma. aotil the epar was on 
the crest of one irava, while tbe ship's stera waa oa the creat of the pre- 
ceding oDe. After a few triala l^pt. Stauley ToDod that when the sea 
was at aU regular, he could obtaia this diatnnce within 2 or 3 fathoiii«, 
when the length of wave waa 60. Id order to escertaia tbe speed of the 
■ea, the time wsa noted when the crest of the adiaucing wave passed the 
apar iBtem. and also tbe time whea it reached the ship ; and by tskin;{ a 
number of obBervationa, tiapt. Stanley has every reason to believe he has 
oblrned a reanlt not very far removed from the truth. The officer noting 
the time in all the«e observatioui having only to register the indicntioDS 
of the watch when the observer called "Stop," had no biaa to induce bim 
to make the diSerenees more regular. For measuring the height of the 
wivei, the Captain adopted a plan recommended to him by Mrs. Somer- 
viUe, — which be has tried for ten years with great sncceBS, When (he 
■hip is in the trough of the sea, the persun observing ascends tbe ri{r(ring 
BQtU he can jnst see the crest of tbe coming wave on with tbe horizon, 
and the height of his eye above the ship's watcr-Iine will give a very fair 
meaaore of the diflerence of level between the crest and hollow of a sea. 
Of oonrM, in all these observations, the mean of a great many have been 
taken ; for even when the sea is most r^ular, apparently there is a change 
igtbe height of tbe individual wavea. The details of the eiperiuients 
wia be foand in No. 108S of lie Athetutvm. Tlie followiug is a sum- 
naiy of the obaemtiona ; — 
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could realize the majoiificeiit effect of standing on the dift of the west 
coast of Ireland, and observing the great breakers rolling in from the 
Atlantic, some of which he had, by a method exactly similii' to that nsed 
by Capt. Stanley, convinced himself were 50 feet lugh, and oooasioQally 
they even reached the enormons magnitude of 150 feet I 

KVMABKABLE TIDE. 

Mb. 6. Roberts has reported to the British Association, a Remark- 
able Tide in the British Channel, July 7) 1848, as it appeared at Lyme 
Regis, Dorset. Weather warm and calm. Dead neap tides. Fine for 
tweuty-four hours before the phenomenon. Abont two hoars and a half 
before the phenomenon, at 1§ a.m. it blew hard for ten minutes. The 
wind before and after this gust was gentle, and had gone round to all 
points of the compass. At dead low water, or periiaps just after the water 
had begun to flow at 4 a.m., the tide began to run into the oobb so that 
a boat rowed with two oars could not make head against it, bat was car- 
ried along with it. The informant estimates the height of tiie water to 
have been about six or seven feet, and that it took eight minatea to flow in, or 
at most ten minutes, and the same time to flow out. Then, when out, it 
began to flow in again, and so continued till 8 o'clock, a space of four 
hours, when the sea was quite calm, and so continued all the day. 
The same was experienced at Dartmouth and Portland. Some of the 
sailors said it was a Bore ; others, that it was caused by thnnder weather; 
some said there had been an earthquake in the ocean. Some sailors say 
the tide ran ten knots an hour. 



USE OF THE marine HTDROMETER. 

This is an instrument which Mr. George Buchanan has found extremdy 
useful in inquiries connected with the prevalence of sea or river water 
in different estuaries, with the view of determining the limits of these 
waters in respect of the sea. This forms not only a curious subject of 
investigation, but has become of great practical application in Soot- 
land, in connexion with the interests of the salmon-fisheries. These 
we know in rivers are restricted in the modes of fishing, while in the sea 
they may be carried on freely by any means of catching, such as stake- 
nets or other fixed machinery. After the introduction of this modem 
improvement in the fishing, the great question ai'ose, how to determine 
the limit between the river and the sea, and by it to fix the point where 
the restrictions were to be taken off, and the free use of fixed machinery 
was to begin. On this question much diversity of opinion has prevailed ; 
and among other tests was that of the prevalence of fresh or salt wator. 

Having been engaged in various inquiries of this nature, Mr. Buchanan 
found that for every purpose it was sufficient to test the qualities of the 
waters by their specific gravities, this being always an exact measure of 
the ))revalence of sea or of fresh water in any mixture. 

The specific gravities were, accordingly, measured by weighing each 

specimen in the usual way in a fine balance. But this method being 

tedious^ and nearly inapplicable where a great number of specimens were 

to be tried on the spot, and during tlie y-to jteaa ol V\i^ «Mr««^%,--''^\. ^- 
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corred to Mr. Bachanan, that something on the principle of the hydro- 
meter might be introduced, which would facilitate the business; and this 
is one of the instruments found to answer. It consists merely of a 
common spirit hydrometer-bulb, miade so long as just to sink under the 
bulb in sea- water, and adapted with a very thin scale, so as to give 
greater sensibility, and measure the different shades of saltness with 
accuracy. Considerable difficulty was found in adapting this scale, as it 
must not only be thin, but light ; otherwise it tends to overbulauce the 
whole instrument, k thin slip of whalebone or ivory answers sufficiently 
well. A stem of glass would be desirable, but it is too slender, and 
liable to be broken. If the instrument be entirely of brass, like the 
brewers* hydrometer, it will answer very well ; and Mr. Buchanan has 
no doubt that, in the hands of instrument-makers, a more finished and 
correct instrument could be constructed for general use ; while it would 
be curious to have experiments with such an instrument in different 
seas. 

The general specific gravity of sea-water along the shores on the east 
coast of Scotland, Mr. Buchanan has found rarely to exceed 1026 ; fresh 
water being 1000. The use of the instrument was shewn in different 
waters, and a very small impregnation of salt was visible in fresh water 
by the rising of the stem. A specimen from Granton Pier at low water 
was found 1024, shewing an impregnation of one part of fresh in thir- 
teen of salt, and at high water it was exactly the same, and also the 
same at the top and bottom ; but this is seldom the case at the mouths of 
rivers and estuaries, the fresh water being found generally floating on the 
snrface, particularly in rivers such as the North Esk in Forfarshire, 
which, making a rapid and sudden descent into the sea without an inter- 
vening estnary of any extent, no time is allowed for the mixture of the 
waters. Mr. B. has frequently found the waters there perfectly fresh on the 
surface, and in the water at four or five feet deep, the hydrometer 
momited nearly to the top of the scale, shewing the entire prevalence of 
the sea-water at that depth. After their descent into the open sea, the 
fresh waters float about on the surface for a long time, and are driven in 
different directions by the prevailing winds. — See the paper on this 
subject communicated by the Royal Scottish Society of Arts, to Jarne* 
son*s Journalf No. 88. 



THE NEW TRENCH BAROMETER. 

At the recent meeting of the British Association at Swansea, Pro- 
fessor Uoyd having been requested by several members to describe a 
Barometer on a new principle which he had lately seen, said that it .was a 
French invention. " A cylinder of copper, with a very thin and corru- 
gated end, was partially exhausted and hermetically sealed; and the 
effect of the varying pressure of the atmosphere on the thin end was 
magnified by a system of levers, so as to affect the index of a dial very 
little larger than a watch-dial. A friend of his had tested the indica- 
tions of the instrument by placing it under the lemN^x q\ %!&. «);t-^\£ss£^> 
and ohserviDg its march in comparison with. tYie Ssv^AssaL^KsyoA ^"^ ^^ Vs^s% 
gauge, and found them to agree to less thaii tYie \-\^^ Qi «a. VwSivV 
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The barometer referred to was patented in this country, April 27, 1844, 
by Mr. Fontainmoreau, on behalf of the inventor, whose specification 
states : "This new mode of constructing barometers and other pneumatic 
instruments, consists more especially in the application of thin sheets or 
diaphragms of metal, glass. India-rubber, or other flexible air-tight 
substances, to certain apparatus employed for measuring the pressure and 
elasticity of the air and other fluids, in such manner as to form a kind of 
elastic cushion, or buffer, susceptible of the slightest variation of the 
pressure of the atmosphere or fluid with which it is in contact, and con- 
sequently indicating the amount of the same by the greater or less de- 
pression of the said yielding substances. And the invention consists 
generally in the application of the above principle to all those pneumatic 
instruments, in which any reciprocating motion and oscillation takes 
place upon a variation in the pressure of the atmosphere. 

The peculiar adaptation of this barometer to its intended object will be 
clearly seen. The pressure of the atmosphere being removed from the 
under surface of the thin diaphragm, but this weight being variable, 
according to the stale of the weather, consequently the amount of 
depression will be greater or less in proportion to its variation. There- 
fore, all that is required to complete the instrument, is simply to provide 
mechanism for accurately measuring this depression and exhibiting its 
amoimt on a dial or other ordinary scale. 

A detailed description of this Barometer (the Aneroid), will be found in 
the Mechanics* Ma^aziney No. 1307. * 



ATMOSPHERIC DISTURBANCES, ON APRII, 6. 

Col. Sykes has communicated to the British Association, an elaborate 
paper " On Atmospheric Disturbances throughout the World, and on a 
remarkable storm at Bombay, on the 6th of April, 1848." In this 
valuable Report, the author characterizes the atmospheric disturbances and 
anomalies which presented themselves in various places in Europe, Asia, 
Africa, and even America, for some months past, as not less remarkable 
than the political agitations and storms which swept over Europe, 
lately. Of these it gives ample details collected from various sources. It 
particularizes the ice and snow in Foonah, and the extremf cold at 
Bombay, Simla, and other ])laccs in the East Indies, as quite a miracle. 
It traces the contemporaneous state of public health ; and concludes by 
giving, as described by Dr. Buist in the Bombay limes, all the details 
of an extraordinary thunder-storm ; with the meteorological records pre- 
ceding, accompanying, and following it, the progress of the ttorm from 
place to place, influence on magnetic phenomena, and auroral displays. 



* Mr. "Weld, Librarian to the Royal Society, states that the principle of 
this new Barometer was developed so long ago as 1798, by M. Cont^, who 
describes an instrument thus constructed, and resembling a watch in ap- 
pearance, in the Bulletin det Sciences Naturellea, Tom. i. No. xiii. p. 106. 
See Mr. Weld's communication to the Athenaum for December 30, 1848. 
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RESISTANCE OF THE AIR TO PENDULUMS. 

Mr. Stokes has comiaunicated to the British Association a paper on 
this subject. The results obtained &om the common theory of fluid 
motion, in which the pressure is supposed equal in all directions, for the 
resistance of the air to an oscillation sphere or cylindrical rod, do not 
agree with the experiments of Bessel and Bailey, the discrepancy being so 
much the greater as the radius of the sphere or rod is smaller. Mr. 
Stokes states that he had solved the problem in the cases of the sphere 
and cylinder, using instead of the common equations the equations which 
he had given in the Eighth volume of the Cambridge Philosophical 
Transactions, which had been previously obtained by different methods 
by Navier, by Poisson, and by M. de Saint- Venaut. These equations 
contain one arbitrary constant, the value of which obtained from one 
experiment ought, if the theory were correct, to satisfy the others ; or, 
which comes to the same, different experiments ought to lead to the same 
value of the constant, except so far as depends on errors of observation. 
Three of Baily's experiments, made on cylindrical rods of very different 
diameters, which gave results very different from one another and from 
that obtained from the common theory, led to very nearly the same value 
for the arbitrary constant, and this vdue satisfied very nearly the experi- 
menta made on spheres suspended by flne wires. 



shooting stars. 

Sir J. W. Lubbock, Bart., in correcting an oversight in the PhilosO' 
pkical Magazine, where it is implied that the same shooting star may be 
observed to disappear at different instants of time by different observers, 
remarks : — " It is obvious that if the moving body cease to shine, by 
reason of its entering the shadow of the earth, this event is entirely 
irrespective of the position of the observer ; and, therefore, if it should be 
observed by more than one person, such observations will furnish the 
parallax, and may determine whether this mode of accounting for the 
disappearance of the star is correct or not. If it has been attempted to 
determine the differences of terrestrial longitude by such observations, 
probably the matenals exist somewhere by which the accuracy of the 
hypothesis can at once be tested. It may possibly , however, be again 
observed on the same night, either by the same or different observers, 
after an entire revolution." 

It has been the subject of speculation, whether such bodies owe their 
origin to violent action at the moon's surface. But observers are. Sir 
John believes, agreed that the surface of the moon offers no evidence of 
great agitation. The indentations of the surface remain unchanged, and 
no phenomena have, it is believed, been seen which indicate the existence 
of volcanoes, which might discharge small bodies with great force, and 
thus give rise to the satellites of the earth. 

The case is widely different as regards the sun. Changes of enormous 
magnitude are continually witnessed on its surface, which indicate the 
action of forces agitating the mass probably in a state of fluidity . Bfic&^^&V^ ^ 
Sir John Lubbock has observed spots which. Yfet^ eN«a. -sSa^^ Vi "^^ 
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naked eye, and of which, on the following and snceeeding days, not a trace 
could be found by a good telescope. 

If a body were thrown up from the sun's surface, it must, omitting all 
consideration of the planets, describe an ellipse having the centre of tb^ 
sun in one of the foci ; and thus, however great the force by which the 
body may be supposed to have been discharged, it most retom to the sun, 
and impinging upon it, would not perform even one entire revolution. 
If, however, we consider the action of the other planets, and especially 
of Jupiter, it seems by no means impossible that in returning, a body so 
discharged might clear the sun, and perform many complete revolutions 
aronnd the primary, that is, might become a comet {or shooUng Hat), 
It would be interesting to ascertain how much the perihelion distance of 
such a body might be lengthened under given circumstances of the action 
of Jupiter ; or whether, under any hypothesis of the configuration of the 
planets, the perihelion distance of any known comet could be brought 
under '004647. Le Verrier suggests, that some of the com^ may have 
become fixed to our system, and retained by the action of Jupiter ; and 
that in consequence of the same action, they may again wander in spaee, 
and cease to belong to this system.* But may not such bodies owe their 
origin to the same forces of which the existence is indubitable, whidi 
operate on the surface at any rate of the sun's mass ? And if so, it is 
by no means impossible, that, by calculating the perturbations of some 
comet for the past, especially one whose penhelion distance is small, it 
may be traced back to its origin, and the very year ascertained when it 
left the solar mass. 

The phenomena of ShooHvg Stars may possibly throw light upon the 
question of the extent to which an atmosphere extends, capable of afford- 
ing any sensible resistance to the motion of snch bodies, and may thus 
afford an interesting illustration of the connexion which exists between 
different branches of physical science. In the treatise on the Heat of 
Vapours, p. 43, Sir John has given a table, showing, upon the hypothesis 
he there adopted, the density and temperature for a given height above 
the earth's surface. According to that hypothesis, at a height of fifteen 
miles the temperature is 240°'6 F., below zero the density is 03573, and. 
the atmosphere ceases altogether at a height of 22*35 miles. In the 
Comjites Rendus des Sceances de VAcademie des Sciences, tom. viii. p. 
95, M. Biot has verified a calculation of Lambert, who found from the 
phenomena of twilight, the altitude of the atmosphere to be about eighteen 
miles. The constitution of the higher regions of the atmosphere, accord- 
ing to the hypothesis adopted by Ivory, is very different, and extends to 
a much greater height. See p. 8 of the Supplement to Sir John's 
Treatise on the Heat of Vapours, where he has given a table, showing the 
construction of the atmosphere according to Ivory. Such a table for the 

* '* Oans un certain nombre des sidles tontefois, elle atteindra de nonveau 
Porbite de Jupiter, dans une direction oppose k celle par laquelle elle a par 
arriver dans le syst^me plan^taire ; et son cours sera certainement encore 
fois alt^rd : peut-etre m£me Jupiter la rendra-t'il aux espaces auxquels il I'avait 
ddrob^e."— Le Verrier, Comptes Rendus, Dec. 20, 1847, p. 925. 
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coostitution dae to Laplace's hypothesis is still wanted. — The Philoso- 
phiccU Magazine, No. 214. 

In the paper first alluded to, Sir John Lubbock attempts to explain the 
cause of the sudden disappearance of Shooting Stars, and offers the follow- 
ing remarks :~ 

A minute brilliant spot of light is seen to traverse a portion of the 
heavens with great rapidity ; it then disappears, often very suddenly. 

Three hypotheses may be used to account for this most curious pheno- 
menon. 

1. The body shines by its own light, and then explodes like a sky-rocket, 
breaking into minute fragments too bmall to be auy longer visible to the 
naked ^e. 

2. Such a body having shone by its own light, suddenly ceases to be 
luminous. 

" The falling stars, and other fiery meteors which are frequently seen 
at a considerable height in the atmosphere, and which have received dif- 
ferent names according to the variety of their figure and size, arise from 
the fermentation of the effluvia of acid and alkaline bodies which float in 
the atmosphere. When the more subtile parts of the effluvia are burnt 
away, the viscous and earthy parts become too heavy for the air to 
support, and by their gravity fall to the earth." — Keith's Use of the Globes, 
According to Sir Humphry Davy, in the Philosophical Transactions for 
1817, "the luminous appearances of shooting stars and meteors cannot 
be owing to any inflammation of elastic fluids, but must depend upon the 
ignition of solid bodies." 

3. The body shines by the reflected light of the sun, and ceases to be 
visible by its passing into the earth's shadow, or, in other words, is 
edipsed. — PMhsopMcal Magazine, No. 213. 

NEW MxGNETIC ACTION. 

Prof. Pluckeb has deseribed to the British Association, some experi- 
ments belonging to a New Magnetic Action. A crystal wiih one optical 
ixis being brought between the two poles of a magnet, there will be a 
Kpnlsive force, going out from each of the poles, and acting upon the 
optical axis. According to this action, the crystal, if suspended, will 
take such a position that its optical action is placed within the equatorial 
plane. When the crystal has two optical axes, there will be the same 
action on both ; according to which, the line bisecting the acute angle 
formed by the axis will turn into the equatorial plane. When the crystal 
is suspended in such a way that it may freely move round any line what- 
tver of the plane, containing both axes, this plane will take the equatorial 
position. Thus, a crystal being neither transparent nor showing any 
trace of its crystalline structure, we may by means of a magnet find the 
optical axes. At the same time, we get a new proof of the connection 
between light and magnetism. When light is passing through a crystal, 
there are in general two directions, where it is effected in a quite distinct 
way : these same directions are acted upon by a magnet. — iitA«ii(K.um^ 
No. 1086. 
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MAQNETICAL EXPERIMENTS ON BOARD H. M. IRON 8TJEAX-TE88EL 

" BLOODHOUND." 

These Experiments were undertaken by Capt. Edward Johnson, BJi., 
F.R.S., with the view of ascertaining whether the action of steam npoa 
the hull of an Iron Vessel affects a Compass, properly placed, in any degree 
that may be of practical importance in its navigation ; and, also, whether 
the keeling of the vessel produces any alteration in the deviations, or dis- 
turbs a compass so ])laced to any cousiderable extent. The former 
question is, from the results of these experiments, resolved in the nega- 
tive ; but with respect to the second, it appears that the deviations 
produced by keeling are very marked, and could not be safely disregarded. 
These observations completely confirm those already made by Mr. Walker 
aud Commander Shaugh on board H. M. iron brig " Becniit," Com- 
mander A. Slade, and they prove the necessity that exists for ascertaining 
the deviations of the compass in all ships, not only at the b^inuing and 
end of their voyage, but likewise at intermediate stations ; as idso constant 
observation of the course which the ship may be steering. 

WORKING OF THE COMPASSES ON BOARD THE IRON STEAMER 

" PLUTO." 

These Observations were made from September, 1841, on the vessd's 
passage from England to China, and during her service in those seaa^ 
until her arrival at Calcutta in January 1843, by John Tudor, C<hd- 
mander R.N. 

The author states that the compasses of " the Pluto" were adjusted by 
Mr. Sims, of the firm of Troughton and Sims, by order of Mr. Fen- 
coute of the East India House, under whose directions that ship was 
fitted out ; and it is to the great pains taken by Mr. Sims in placing the 
magnets employed for comiteracting the local attraction, that the author 
attributes the un deviating accuracy of those compasses during the whole 
time " the Pluto" was under his command in both hemispheres. He ob- 
serves, that in the first place much care is required in securing the 
magnets, and protecting them from wet, after their proper position has 
beeu ascertained. In the case of "the Pluto," two magnets were placed 
under the deck in the author's cabin ; one of them eighteen inches below 
the deck, being, it is true, au eyesore, but one of trifling consideration, 
when compared with the great importance of the well-working of the 
compass. The next point to be attended to is, that the cards, or needles, 
shoiJd be all of the same size, and exactly corresponding with that of the 
compass used at the placing of the magnets for counteracting the local 
attraction. The bittacles should all be of the same make and height, and 
the compass-boxes of the same size ; so that whenever a new compass or 
a fresh bittacle is wanted, the circle in which the needle moves may 
remain at the same angle from the magnet as at the first adjustment. 
On a strict attention to these precautions will depend the well- working 
of the compass in all iron vessels, and also in wooden vessels whenever 
the quantity of iron they contain creates the necessity of measures being 
taken for counteracting local attraction. 
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It has been alleged that the acliastments for local attraction made in 
northern latitudes are not correct when the ship is south of the equator ; 
but the author states that, in " the Pluto/' he observed no ditference ; that 
ship having made, while under his command, passages of many thousand 
miles, comprising 94 degrees of latitude, namely, from 51° north to 43° 
south, and 153 degrees of longitude, namely, from 30° west to 123° east ; 
during the whole of which he never found any other correction for the 
compasses necessary, excepting that required for the magnetic variation, 
the local attraction having completely neutralized. — Proceedings of the 
Boyal Society, 

SUPPOSED INFLUENCE OP MAGNETISM ON CHEMICAL ACTION. 

Ma. R. Hunt has communicated to the Philosophical Magaziney No. 
215, a paper on this question. Mr. Hunt states, that the results of all 
his earlier experiments led him to believe that Magnetism exerted a 
retarding Influence upon Chemical Action ; and under this impression, 
having made some hundreds of experiments, he submitted a communi- 
cation to the Royal Society, which he afterwards withdrew, from the 
circumstance that under some new modifications of these experiments 
he obtained many exceedingly contradictory results. 

Mr. Hunt does nqt detail his several new reseai'ches, but calls atten- 
tion to a form of experiment which appears to him to be most unobjec- 
tionable, and which he thinks we may regard as an experimentum crucis. 

The conditions thought essential to the accurate solution of this ques- 
tion, were the following : — 

1. A correct measure of the amount of chemical action. 

2. Means of determining if the action was constant and unvarying. 

8. The power of bringing the whole under magnetic influence without 
in any way disturbing the arrangement, or bringing any other forces be- 
sides magnetism into action. 

From this experiment, which of course has no bearing upon the 
disposition of crystals, or the direction of bodies free to move near the 
poles of magnets, Mr. Hunt is compelled, notwithstanding his former 
impressions, to conclude, that magnetism has no direct influence upon 
this form of chemical action, either as an accelerating or a retarding 
agent. 

EXPERIMENTS ON THE INFLUENCE OF MAGNETISM ON POLARIZED LIGHT. 

Sir John F. W. Herschel, Bart, has communicated to the Royal 
Society, some recent experiments on Diamagnetism, and particularly on 
the influence of Magnetism on Polarized Light, by Prof. Carlo Mattcucci. 
The following extracts are in the words of the author : — 

** The apparatus I employed in these experiments was an electro-mag- 
netic apparatus invented by M. Rumkorf, and described by M. Biot at a 
meeting of the Academy of Sciences of Paris, and consisting of a powerful 
electro-magnet, of which the soft iron cylinder is traversed by a hole in 
the direction of the length of the axis, through which hole the ray of 
polarized light is made to pass ; and the vo\\«\c c\>xv^ti\> ^wVy^A. ^tssl.- 
ployed on this occaaioa was that of seveix pair oi Giw«i ^<i^^!k&\rsjKiCv3k\SL, ^ 
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made my first experiment with a piece of heavy gleut, which I received 
from Faraday himself. In order to assore myself of the exact amoant 
of rotation induced by magnetic action, I caosed the ray of light, before 
it reached the heavy glass, to pass through the system invented by M. 
Soleil, consisting of two equal plates of perpendicular qnartz, placed side 
by side ; the one turning to the right, the other to the left. I ascertained, 
first of all, the rotation produced by making the current pass sometiines 
in one direction, and sometimes in the other ; the two rotations, one to 
the right, the other to the left, thus produced, were exactly the same. 
Then I compressed slightly the middle part of the piece of heavy glasB^ 
in the same manner as one compresses pieces of glass. I was then 
obliged to turn the eyepiece in a certain direction in order to restore the 
image to its first condition ; in my experiments I always had to turn it, 
after compression, towards the right. I next made the carrent pass, 
first in one direction, then in the other. The general flEtcta which I have 
observed constantly and without exception, are the following : — The ro- 
tation produced by the magnet on the compressed piece of heavy glass is 
not the same to the right as it is to the left : the rotation produced by 
the magnet is considerably greater in the direction of the rotation pro- 
duced by compression than it is in the contrary direction : the rotation 
produced by the magnet on the compressed heavy glass, and in the dbec- 
tion of the rotation produced by the compression, is greater than that 
produced by the same magnet on glass which has not been oompresaed, 
and the rotation in the contrary direction is less. The following are the 
numerical results : — 

" In one experiment I obtained on a piece of heavy glass not com- 
pressed, 3° of rotation to the right or to the left, according to the direc- 
tion of the current : on slightly compressing the glass, I had to turn 
to the right the eyepiece to 4°, 5°, and even to 8^ in order to Restore 
the image to its first direction. In closing the circuit, the rotation pro- 
duced in the same direction as that due to compression was Z\^ or 4°, 
while the rotation produced in the contrary direction was from 2*^ to \f. 
On ceasing to compress the glass, I obtained the same phenomena as I 
had observed before the compression. 

" I have made in the same manner experiments with a piece of flint- 
glass, which produced a rotation of 2° under the influence of the magnet. 
When I applied the same magnet to pieces of compressed flint-gUus, I 
could not ^scover the slightest sensible rotation in whatever direction I 
might make the current pass. Plates of quartz cut perpendicularly or 
parallel to the axis, and compressed in various directions, did not acquire 
any rotatory power under the influence of the magnet. I think that the 
peculiarity exhibited by compressed heavy glass is of some interest, in 
as fiEtr as it appears likely to lead to a more satisfactory explanation of the 
want of rotatory power communicated by magnetism in crystalline 
bodies. 

" I shall conclude by communicating the negative results 'of some ex- 
periments I attempted with a view to discover the action of diamagnetie 
bodies on each other, and of magnetism on gaseous bodies. I suspended 
amalJ needles of bismuth between t\ie i^\ea ot ^ ^«rj ^^«d»\. <&i»^Ys^ 
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magnet, and with a good chronometer I counted the number of their oscilla- 
tions, either alone or in the vicinity of pieces of bismuth of various shapes 
and sizes. I repeated these experiments with all possible care, avoiding 
the slightest current of air, reckoning the smallest oscillations, and those 
of the same extent in the different cases. 1 never obtained any diffe- 
rences beyond half a second, which existed equally whether the pieces of 
bismuth were near or not. The experiment, therefore, does not serve to 
show the action of diamagnetic bodies on each other ; an action which 
naturally ought to exist, but which, perhaps, is overpowered by the 
stronger action of the magnet. 

**I afterwards counted the oscillations of a small needle of bismuth, 
which I succeeded in suspending by a silk fibre {jU de cocon) inside of a 
glass ball blown at the top of a barometer tube. The ball was placed 
between the poles of my electro-magnet. In this experiment the bis- 
muth needle was held sometimes in a nearly perfect vacuum ; at others, 
in atmospheric air. The number of oscillations in both cases was exactly 
the same. 

** We must therefore give up the idea of explaining diamagnetic phe- 
nomena by a magnetic action, which would be stronger upon tiie air than 
upon bismuth." 

OALYANIC CURRENTS IN THE BLOOD. 

M&. J. W. Heale, Licentiate of the Royal College of Physicians, and 
Fellow of the Royal College of Surgeons of England, has communicated 
to the Royal Society the abstract of a paper on this subject, in which he 
dilates on the importance of the Galvanic Current in physiological and 
pathological inquiry ; pointing out the peculiar significance of the fact of 
the reverse current bmg established as soon as the direct current is im- 
peded; the systematic capillaries being endowed with the power of 
generating a force exactly the reverse to that set up in the lungs ; the ra- 
pidity of the circulation thus being, cateris paribw, the measure of the 
primary flow over the resistance. He infers that the galvanism formed 
in the muscles owes its origin to the opposed condition of the blood in 
the capillary net-work which supplies each ; the anastomosis of the arte- 
rial capillaries with each other increasing their galvanic surface, while 
their Innited anastomoses with the veins supply the conditions necessary 
for the passive current. The office of conductors, for the active dis- 
charge of the accumulated force, is assigned to the nerves of the volun- 
tary mnsdes ; the author believing that the circuit by which this is effected 
is, in turn, prolonged up to and from the nervous centres ; which centres 
are, in their turn, shown to be liberally supplied with blood-vessels, ca- 
pable of influencing the galvanic equilibrium. The accelerated perspira- 
tion canaed by increased muscular exertion is attributable to tlus cause. 
It is inferred, that the voluntary muscles are provided with apparatus 
within the mnscles, adapted to regulate their periodical galvanic discharge. 
The mntoal reaction of distant parts is attributed to the fact of the whole 
body being included in one galvanic circle, which cannot be disturbed v^ 
any part without the whole participating pro^rtioi^'^ VsiNXl^ ^^&»^'^. 
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NEW CAUSE OF INTERFERENCE OF LIGHT. 

The Rev. Professor Powell has explained to the British Associatkni 
this pheuomenon. The principal experiment evincing this new kind 
of interference, consists in placing a plate of glass or other transparent 
substance, in a prismatic vessel containing a fluid (as, e. g. oil of sassaifras or 
anise with plate or crown glass), so as to intercept the upper or thicker 
half of the prism ; when the spectrum is seen covered with dark bands 
parallel to the edge of the prism, the number and breadth of which vary 
greatly with the refractive powers of the plate and medium, and with the 
thickness of the plate. In many combinations, the plate must be ^in- 
serted in the way just described, or towards one end of the spectrum, 
thus exhibiting an effect analogous to what was termed " polarity" in the 
experiments, by partial interception, of Sir D. Brewster. But, for many 
combinations, no bands are produced by this arrangement. In these 
cases, however, on placing the plate to intercept the thinner part of th6 
prism, bands will be produced. This remarkable relation, as well as the 
number and character of the bands, can be all expressed by a formula de- 
rived from the simple interference theory : but for some more minate 
changes observed recourse must be had to the dififraction theory, as ia 
Mr. Airy's iuvestijjations (PM. Trans, 1840, 1841). Those investiga- 
tions have been pursued by Mr. Stokes, of Pemb. Coll. Cambridge. 
When plates of doubly refracting crystal are employed, two sets of bauds 
are seen superimposed, even in those of the most feeble doubly refiractiog 
power, as quartz, &c. This may, perhaps, be serviceable to the minoa- 
logist for detecting this property when very weak. In general, the 
number of bands observed in different cases agrees sufficiently well with 
calculation ; and the method may be applied inversely for finding the re- 
fractive indices of one substance, the other being known. There is, also, 
a close analogy between these bands and those described by the Baron 
Von Wrede, though produced in a totally different manner. (See Taylor's 
"For. Scientific Mem." vol. i. pt. iii. p. 487.) 

Sir D. Brewster pointed out the circumstances under which the bauds 
appeared and did not appear, when the refracting angle of the prism was 
turned to the red or to the blue end of the spectrum, as related to the re- 
fractive indices of the prism and the surrounding medium ; which in his 
experiments was oil of cassia. 

POLAR CLOCK OR DIAL. 

A PAPER has been read to the British Association, " On a Means of 
determining the apparent Solar Time by the Diurnal Changes of the 
Plane of Polarization at the North Polar Sky," by Professor Wheatstonc. 

A short time after the discovery, by Mains, of the polarization of 
light by reflection, it was ascertained by Arago that the light reflected 
from different parts of the sky was polarized. The observation was made 
in clear weather, with the aid of a thin film of mica and a prism of Ice- 
land spar ; he saw that the two images projected on the sky were, in 
general, of dissimilar colours, which appeared to vary in intensity with 
the hour of the day and with the position, in relation to the sun, of the 
part of the sky from which the raya ie\i u^^ou W'&^i^m. Taa^a^^ ^fc^sasK!^ 
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ssigo a law to the pheDomena of atmospheric polarization was made 
?rofpssor Quetelet, of Brussels, in 1825, in the following terms : — 

the observer consider himself as placed in the centre of a sphere, of 
ch the sun occupies one of the poles, the polarization is at its 
imum at the different points of the equator of this sphere, and goes 
liminishing in the ratio of the squares of the sines unto the poles, 
re it is »«//' This law would be true did the reflected light pro- 
ling from the part of the sky regarded arise solely from the direct 
t of the sun sent to that part ; but other secondary reflections occur 
ch complicate the result, and give rise to the neutral points since dis- 
Bred by Arago, Babinet, and Brewster. 

Jut, for the purpose of explaining the principle of the instniment now 
mitted, says Prof. Wheatstone, we need not take into consideration the 
nsity of the polarization of the part of the sky to which it is directed ; 
plane of polarization for the time being is the only thing we need 
cem ourselves about, and a very simple expression, stated first I be- 
e by M. Babinet, defines the position of this plane for any given point 
he sky ; it is this : — " For a given point of the atmosphere the plane 
lolarizatiou of the portion of polarized light which it sends to the eye, 
iddes with the plane which passes through this point, the eye of the 
srver and the sun." The truth of this law may be easily demonstrated, 
liout any refioed apparatus, in the following manner : — Let the ob- 
^er be provided with a Nicols prism and a plate of Iceland spar cut 
pendicularly to the axis, and stand with his back towards the sun ; 
ping the diagonal of the prism always in the same vertical plane, let 
i direct it successively to every point of the sky within that plane ; 

intensity of the polarization, indicated by the brightness of the 
>mred image, will vary very considerably at these different points, but 
plane of polarization, indicated by the upright position of the black or 
te cross, as the case may be, will remain unchanged. I leave out of 
sideration for the present the inversion of the plane of polarization, 
erved occasionally near the horizon below the neutral point. If we 
id our analyzing apparatus to the zenith during the whole day, the 
nge in the plane of polarization of that point ot the sky will corres- 
d with the azimuths of the sun. Let us now turn our attention to the 
th pole of the sky ; as the sun in its apparent daily course moves 
ably in a circle round this pole, it is obvious that the planes of polari- 
on at the point in question change exactly as the position of the hour 
les do. The position of the plane of polarization of the north pole of 

sky will, at any period of the day, therefore indicate the apparent or 
3 solar time. The point of intersection of the hour circles, or the 
th pole of the sky, corresponds on only two days of the year with the 
rimum intensity of polarization ; these days are the equinoxes ; on all 
er days the points of maximum polarization of the respective hour 
les describe a circle round the point of intersection ; but the angular 
ADce therefrom, which is greatest at the solstices, never exceeding 

28^ the polarization has always sufficient intensity to ex.laib\t VsrcxVivc^^ 
>iir8 in films of selenite, &c. 
^hese points beiag premised, I will describe the tkew ™\x\flx«;T\^.'«^!iv^^ 
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have called the Tolar dock or Dial. It is thus constnicted : — At the 
extremity of a vertical pillar is fixed, within a brass ring, a glass disk, so 
inclined that its plane is perpendicular to the polar axis of the earth. On 
the lower half of this disk is a graduated semi-circle, divided into twelve 
parts (each of which is again subdivided into five or ten parts), and 
against the divisions the hours of the day are marked, commencing and 
terminating with six. Within the fixed brass ring containing the glass dial 
plate, the broad end of a conical tube is so fitted tliat it freely moves round 
its own axis; this broad end is closed by another glass disk, in the 
centre of which is a small star or other figure, form^ of thin films of 
selenite, exhibiting, when examined with polarized light, strongly con- 
trasting colours ; and a hand is painted in such a position as to be a pro- 
longation of one of the principal sections of the crystalline films. At the 
smaller end of the conical tube a Nicols prism is fixed, so that either of 
its diagonals shall be 45° from the principal section of the selenite fihns. 
The instrument being so fixed that the axis of the conical tube shall 
coincide with the polar axis of the earth, and the eye of the observer 
being placed to the Nicols prism, it will be remarked that the selenite 
star will in general be richly coloured, but as the tnbe is turned on its 
axis the colours will vary in intensity, and in two positions vrill entirdy 
disappear. In one of these positions a small circular disk in the oentn 
of the star will be a certain colour, red for instance, while in the other 
position it will exhibit the complementary colour. This effect is obtained 
by placing the principal section of the small central disk 22^° firom that 
of the other films of selenite which form the star. 

The rule to ascertain the times by this instrument is as follows : Tlw 
tube must be turned round by the hand of the observer until the coloured 
star entirely disappears, while the disk in the centre remains red ; the 
hand will then point accurately to the hour. The accuracy with which 
the solar time may be indicated by this means will depend on the exact- 
ness with which the plane of polarization can be determined : one degve 
of change in the plane corresponds with four minutes of solar time. The 
instrument may be furnished with a graduated quadrant, for the purpose 
of adapting it to any latitude ; but if it be intended to be fixed in any 
locality, it may be permanently adjusted to the proper polar elevation, and 
the expense of the graduated quadrant be saved : a spirit level will be 
useful to adjust it accurately. The instrument might be set to its proper 
azimuth by the sun's shadow at noon, or by means of a declination needle; 
but an observation with the instrument itself may be more readily 
employed for this purpose. Ascertain the true solar time by means of a 
good watch and a time equation table ; set the hand of the polar clock to 
correspond thereto; and turn the vertical pillar on its axis until the 
colours of the selenite star entirely disappear. The instrument then will 
be properly adjusted. 

llie advantages a polar clock possesses over a sun-dial are — 1. The 

polar clock being constantly directed to the same point of the sky, there 

is no locality in which it cannot be employed ; whereas, in order that the 

ndieatioBS of a san-dial should be observed during a whole day, no 

obstacle must exist at any time between t\i<B 3a»\. ttxA V^t-^wiea qI \5afc wsa.*. 
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and it therefore cannot be applied in any confined situation. The polar 
dock is consequently applicable in places where a son-dial wonld be of no 
avail ; on the north s'de of a mountain or a lofty building, for instance. 
2. It will continue to indicate the time after sunset and before sunrise ; 
in fact, so long as the rays of the sun are reflected from the atmosphere. 
8. It will also indicate the time, but with less accuracy, when the sky is 
ovnrast, if the clouds do not exceed a certain density. The plane of 
polarization of the north pole of the sky moves in the opposite direction 
to that of the hand of a watch ; it is more convenient, therefore, to have 
the hours graduated on the lower semi -circle, ibr the figures will then 
be read in their direct order, whereas they would be read backwards on 
an upper semi-circle. In the southern hemisphere, the upper semi-circle 
should be employed, for the plane of polarization of the south pole of the 
sky changes in the same direction as the hand of a watch. If both the 
upper and lower semi-circles be graduated, the same instrument will serv^ 
equally for both hemispheres. 

Several other forms of the polar clock were then described : we shall 
confine our description to one among them, which, though much less 
aecnrate in its indications than the preceding, beautifully illustrates the 
principle. On a plate of glass, twenty-two films of selenite of equal 
thickness are arranged radially in a semi-circle ; they are placed so that 
the line bisecting the principal sections of the films shall correspond with 
the radii respectively, and figures corresponding to the hours are painted 
above each film iu regular order. This plate of glass is fixed in a frame 
80 that its plane is inclined to the horizon 38° 32^ the complement of the 
polar elevation ; the light passing perpendicularly through this plate falls 
at the polarizing angle 56° 45' on a reflector of black glass, which is 
ineKned 18° 13' to the horizon. This apparatus being properly adjusted, 
that 18, so that the glass dial plate shall be perpendicular to the polar 
axis of the earth, the following will be the efiect when presented towards 
an imcdonded sky. At all times of the day the radii will appear of 
.vwious shades of two complementary colours, which we will assume to be 
red and green ; and the hour is indicated by the figure placed opposite 
the radios which contains the most red : the half hour is indicated by the 
eqmdity of two a^aeent tints. — Athenaum, No. 1088. 

bebkelbt's theory of vision. 
Sib David Brewster has stated to the British Association, that, after 
a minute examination of the well-known Theory of Vision, by Bishop 
Berkeley, he has found, as he conceives, the fundamental principle on 
whic^ the entire theory reposed, defective. Berkeley's first proposition, 
which contains that principle, is that direct distance from the eye has no 
linear representative in the image on the retina ; and, therefore, that dis- 
tance fh>m the eye cannot be a direct object of vision : now this first 
propoeilion Sir D. Brewster conceives to be false in fact, and therefore 
the entire theory which was founded on it must be abandoned. That 
there ia a direct linear representative on the retina, even. «& «ftft:^ \s<^ ^ 
tingle eye, he showed by a diagram to he the Te&xAl ol Wi^ tv^^ ^\^T«k% 
the pajph; aad let the pupil be of what size \t mvj, \a!^s»& T^^<i^\x^ vs^- 
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actual point, whicli it never can be, it must allow the rays to form an im- 
pression of the entire length of a line stretching away directly from the 
eye ; therefore, objects do not appear all at the same distance from 
the eye, as would follow from the Bishop's theory. 

But further, Dr. Berkeley founded his entire theory on an assumed 
fact, which, if true at all, could be so only when one eye was alone used. 
Man is not an animal with but one eye. An infant obtains his first 
glances of the external world by opening on it both eyes ; and from what- 
ever source its lessons are derived, both eyes must be admitted to be 
equally efficient in the knowledge conveyed. In determining this ques- 
tion. Sir D. Brewster does not consider it essential to decide how single 
vision with two eyes is effected. It may be from the images falling on 
corresponding points of the retina, — an opinion now exploded ; or from 
the decussation of the filaments of the optic nerve, — an opinion also ex- 
ploded ; or it may be the necessary result of the line of visible direction— 
as it certainly is. But wheresover it originates, it is a fact which mnst be 
admitted. We have, therefore, to determine at what distance, and in 
what direction, a body would be seen by two eyes when seen single ; a 
determination greatly facilitated by that beautiful instrument, the stereo- 
scope of Professor Wheatstone. 

Sir David then, by reference to diagrams, explained how this determi- 
nation was aided by the use of both eyes ; and in confirmation of hk 
views appealed to facts recorded by naturalists, to prove that the yoni^ 
of animals saw distances correctly almost at the instant of their birtk 
The duckling ran to the water almost as soon as it broke the shell. Tbe 
young boa constrictor would involve and bite an object presented to it ; 
and in like manner no person ever saw a child use such motions as proved 
it to perceive objects at its eye, to grasp at the sun or moon or pther io- 
accessible object, but quite the contrary. He also contended that the 
recorded cases of persons restored to sight by being couched for cataract, 
or having a pupil formed, led to a similar conclusion ; — all of whom saw 
objects at a distance from the eye, and none supposed those objects to be 
upon the eye or within it. 

Dr. Whewell, after expressing his strong sense of the general value and 
ingenuity of Sir D. Brewster's views, and his diligence of research, begged 
most respectfully to diflFer from him entirely in his conclusions. All the 
facts adduced by him were as well known to Berkeley, and to those who 
adopted and carried forward his views, as they were to Sir D. Brewster; 
and he could scarcely suppose that conclusions so firmly based upon facts, 
and harmonizing so completely with all that was known, would be over- 
turned in a moment by a few well-turned sentences or ingenious popular 
deductions. As to those animals who were under the dominion of in- 
stinct, the question of how they at first were aided by their senses, as it 
was most intricate, so he conceived it could not be hoped to be disposed 
of in this summary manner ; and many doubted whether it was not so 
mysterious in its operations as to leave the question of its final solution 
at any future period most doubtful. But as to man, he had little doubt 
that the most convincing proofs could be adduced that he required expe- 
lieace to guide him in the uses to v\l\cVv, qX \^«a.\. Va. "o»X.>axfe "SiiSft, ^« 
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applied his senses; althoagh he admitted that in infancy something 
resembling the instinct of other animals was to be observied. But if Sir 
B. Brewster had persuaded himself that infEints, or even persons restored 
to sight at a mature age, could see the distances and directions of objects 
directly, without any aid from experience, ail he could assure him of was, 
that there were many others capable of forming a sound judgment, who, 
after the most patient and attentive consideration of facts, had arrived at 
a very different conclusion. 

Mr. £stin, surgeon and oculist, of Bristol, next confirmed the views 
enforced by Dr. Whewell. He gave several instances of persons whom he 
bad restored to sight from total blindness, who, previous to experience, 
could form no idea whatever of the distances, or directions, or shapes of 
bodies ; and in one instance the patient, for a length of time, was in the 
habit of shutting the eyes entirely and feeling the ohjects, in order to get 
rid of the confosion which this circumstance gave rise to. But as her 
experience grew more perfect, she saw with increasing correctness and 
pleasure, until at length her sight became perfect. 

IDENTITY OP LIGHT AND HEAT* 

M. Melloni closed an important series of "Researches on the 
Badiations of Incandesceut Bodies, and on the Elementary Colours of 
the Solar Spectrum," read to the Academy of Sciences at Naples, with 
the following striking observations : — " In conclusion, I cannot but ex- 
press my admiration how the discovery of a series of facts, which seemed 
contrary to the theory of the identity of light and heat, has become now 
the fundamental basis of that theory. Who would not have thought at 
first sight, that the radiations of heat were of a nature altogether diffe- 
rent &m light, on seeing them transmitted in such different pro- 
portions through substances endued with the greatest transparency; 
traversing other bodies, strongly coloured, in an immediate and instan- 
taneous manner, and this in greater abundance than through some media 
perfectly limpid ; and going in a single rectilinear path through a plate 
of completely opake glass ? Yet, nevertheless, these singular properties 
are the necessary consequences of the transparency and coloration of bodies 
for heat combined with different periods of the ethereal undulations. No 
one could ever have maintained the identity of light and heat until there 
had first been proved coloration of the one and the other of these agents, 
and the quality that every ray of dark heat possesses of propagating 
itadf and being refracted in a solid body.'' 



» 



PRODUCTION OP LIGHT BY CHEMICAL ACTION. 

Pkopessor J. W. Dbapeb, M.D., of the University of New York, has 
communicated to the FhUosophical Magcudne, No. 213, a series of 
iraluaUe investigations upon this important subject. 

** The production of light and heat," observes Dr. Draper introductorily, 
'* by the combustion of various bodies, is, of all chemical processes, that 
which ministers most to the comfort and well-being of mau« 

It is nevertheless remarkable how little T[K»\\.Vf ^ "\csxnw\^%'b ^^ ^CS^ 
on this Bubject, Some chemista l)elieve tih&\> Wie\\^^ ^xco^^W^ 
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flames is due to electric discharges ; others, regarding lig^t woA heat as 
material bodies, which can be incorporated or imited with ponderable 
substances, snppose that they are disengaged aa ehemical changes go on. 
In this confusion of opinions, a mnlUtaae of interesting and hitherto 
noanswered questions present themselves. It is known that difierent 
substances, when burning, emit lights of diffierent colours : thos sulphur 
and carbonic oxide bum blue, wax yellow, and cyanogen lilac. What are 
the chemical conditions that determine these singular differences? How 
is it that, by changing the circumstances of combustion, we can vary the 
nature of the light ? We turn aside the flame of a candle by means of a 
blowpipe, and a neat blue cone appears; why does it shine with a Uoe 
light ? 

Such inquiries might be multiplied without end ; bnt a little eoiui> 
deration shows that their various answers depend on the determinatiaa 
of a much more general problem ; viz. can any connexion be traced be* 
tween the chemical conditions under which a body bums, and the nature 
of the light it emits ? It is to the discussion of that problem that this 
memoir is devoted. 

Sir H. Davy has already furnished ns with two important circum- 
stances in relation to the nature flame : — 1st. All common flames are 
incandescent shells, the interior of which is dark; 2nd, the relatite 
quantity of light emitted depends on the temporary disengagement of 
solid particles. 

It is only by a very general examination of the light arising from 
various solids, vapours, and gases, when burning, that we can expect to 
obtain data for a tme theory of combustion. This is what Dr. Draper 
endeavours to fm'nish on the present occasion. 

As was foreseen by all the older chemists, the tme theory of combus- 
tion, whatever it may prove to be, must necessarily be one of the funda- 
mental theories of chemistry. It must include the nature of all chemical 
changes whatsoever. The subject is therefore not alone interesting in a 
popular sense, but of great importance in its scientific connexions. 

I. Frismatic analysis of the flames of various vapours and ffOSiS; 
proving that they yield all the colours of the spectrum, 

I commenced this investigation of the nature of flame, and of combus- 
tion generally, by an optical examination of various bodies in the act of 
burning. Some authors have asserted that certain flames yield mono- 
chromatic lights. It is necessary to verify this assertion if tme, or set it 
aside if felse. 

We have not space to quote the details, but give the Professor's 
inferences : — 

''Do not the various facts here brought forward prove that all 
chemical combinations are attended by a rapid vibratory motion of the 
parts of the combining bodies, which vibrations become more frequent as 
the chemical action is more intense ? 

" The burning particles which constitute the inner shell of a flame are 

executing about four hundred billions of vibrations in one second ; those 

in the middle about six hundred ViX^ona, oxi^ V\iQ^ onx \}Si^ «sX«ctfx«v^. 
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Etct with the air, ahoat eight hundred billions in the same time, 
quality of the emitted light, as respects its colour, depending on the 
lency with which those vibrations are accomplished, increases in 
ngibility as the violence of the chemical action becomes greater. 
The parts of all material bodies are in a state of incessant vibration : 
which we call temperature depends on the frequency and amplitude of 
} vibrations conjointly. If by any process, as by chemical agencies, 
icrease that frequency to between four and eight hundred biUions of 
itions in one second, ignition or combustion results. In the case of 
ormer of these numbers the temperature is 977'' F. At this tempe- 
e or epoch, the waves propagated in the eether impress the organ of 
a with a red light. TMs also is the temperature of the innermost 
of a fUms, Tf the frequency of vibration still increases, the tem- 
ure correspondingly rises, and the light successively becomes orange, 
w, green, blue, &c. ; and this conation obtains in the successive 
I of a flame as we pass from its interior to its exterior superficies, 
rhe general principle at which I thus arrive, as the final result of 
zperimental investigation, viz. — that there is a connexion between the 
nence with which chemical affinity is satisfied and the refrangibility 
3 resulting light, — assumes the position of a simple consequence of 
ndnlatory theory. Is it not very natural, if all chemical changes 
^tended by vibratory motions in the particles of the bodies engaged, 
hose vibrations should increase in frequency as the action becomes 

violent? But an increased frequency of vibration is the same 

as an increased refrangibility. 

think that in this manner the theory of ethereal undulations is on 
•oint of including many of those fiindamental facts in chemistry 
I until now have been believed to be adverse to it, or at all events as 
ng apart from it. I recal the admirable remark which Dr. 
rell has made, in his History of the Inductive Sciences, how this 
', like that of universal gravitation, has exhibited all the aspect of a 
physical fact, advancing to the explanation of things that seemed to 
10 necessary connexion with it, and converting what at first sight 
!garded as contradictory into the firmest arguments for its truth." 

CAUSE OF LIGHTNING. 

APEE has been read to the Royal Society, " On the Disruptive Dis- 
of accumulated Electricity, and the Proximate Cause of Lightning." 
lam Baggs, Esq. 

author proposes to inquire into the principal causes of the violent 
eruptive union of opposite electricities which constitute the electric 
*ge ; and to apply the knowledge thus gained to the explanation of 
I phenomena, and the further proof of the identity of finctional and 
electricities. He describes two instruments which he employed 
purpose of regulating the discharges of a Leyden jar, or batt^, 
isting with precision the distances between two brass balls, forming. 
Qunication between the inner and outer coatings; allowing of their 
'barged only to a limited degree oi iutenBit^, Vs «»rs:fvfi%^ ^ 
tricity beyond that extent ; and tliua gQ»i3iik^\5ti'& ^^a^^\a.*'^Bfc 
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dangers of fracture from an excess of charge. He is led to tiie concliuioo, 
that with a given dialectric, such as glass, the limit to the intensity of the 
charge it can receive varies directly as the cuhe of its thickness, being in 
the compound ratio of the resistance it presents to the discharge, irUch 
is simply as the thickness, and of the square of the diatiinoe of the two 
charged surfaces, — such being the law of electric action. 

When a number of insulated Leyden jars, arranged in a consecutive 
series byconnecting the outer coating of eadi with the inner coating of 
the next, is charged by means of an dectrieal machine, the tendon of the 
charge cUminishes in each jar as they follow in the series, that of the ter- 
minal jar being exceedingly small. On the other hand, when each jar 
has been charged separately in the same manner and to an equal extent, 
and then quickly arranged in the series, the jars not tonching one another, 
but the knobs connected with the inner coating of each jar, after the first, 
being placed at a certain distance from the outer coating of the preceding 
jar, which in such an arrangement is charged with an electricity of an 
opposite kind to that of the knob adjacent to it, — ^the author found that the 
tension of the electricities was greatly augmented, giving rise to violeDt 
explosions whenever a discharge occurred. He considers a battery thus 
constituted as bearing the same relation to a single Leyden jar as the 
voltaic pile does to a single galvanic circle ; and as affording in like man- 
ner the means of exalting, to any assignaUe degree, the electric tension. 
Adopting the views of Mr. Crosse as to tiieconstitutionof a thunder-doud — 
namely, that it is formed of a number of concentric zones of electricity, 
alternately positive and negative, the central one having the highest inten- 
sity, and the tension diminishing in the successive zones surrounding the 
innermost, till it became inappreciable in the one most remote — the author 
considers this condition of the cloud to be analogous to that of the battery 
above described, and the phenomena of the former to receive complete 
illustration from the experimental results obtained with the latter. 

BENEFIT OP VOLCANOES. 

Dfi. Daubeny concludes the new edition of his work on Volcanoes, 
published in the past year, by a chapter on the final causes of Volcanoes, in 
which those who have exclusively regarded these igneous operations in the 
light of destructive agents, will be gratified by some sound and philoso- 
phical \iews as to the benefits which they center on the organic creation. 
AVfi quote the following as an example : — 

"Potass, soda, certain earthy phosphates, lime, magnesia, must be 
present wherever a healthy vegetation proceeds. Now some of these bodies 
arc naturally insoluble in water, whilst others are dissolved with such 
readiness, that any conceivable supply of them, in their isolated condition, 
would be speedily carried ofif and find its way into the ooean. The first, 
therefore, must be rendered more soluble, the latter less so, than they 
are by themselves. Now the manner in which nature has availed herself 
of the instrumentality of volcanoes to effect both these opposite purposes 
is equally beautiful and simple. 

" She has in the first place brought to the surface, in the form of lava 
fiud txncfyte, vast masses of matter covtsinin^ \i))[L<& «2i^ui2L\«b» >qsd& «sl^ 
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magnesia, in ^rbai I have tenned a dormant condition, that is, so united 
hj the force of cohesion and of chemical affinity as not to be readily dis- 
engaged and carried off by water. * * * * 

" Now nature has provided, in the carbonic acid which is so copiously 
evolved from volcanoes, and which consequently impregnates the springs 
in those very countries, more particularly where volcanic products are 
found, an agent capable, as completely as muriatic acid, though more 
slowly, of acting upon these descriptions of rock, of separating the alkali 
and alkaline earth^ and of presenting them to the vessels of plants in a 
condition in which they can be assimilated. 

'* Thus every volcanic as well as every granitic rock contains a store- 
house of alkali for the future exigencies of the vegetable world, whilst the 
former is also charged with those principles which are often wanting in 
granite, but which are no less essential to many plants — ^I mean Ume 
and magnesia. 

"Had the alkalies been present in the ground in beds or isolated 
masses, they would have been speedily washed away, and the vegetables 
that i*equire them would by this time have been restricted to the imme- 
diate vicinity of the ocean." — Betnew, in the Fkilosoj>hical Ma^azirie, 
No. 215. 



NEW 8ELF-BE6I8TEBING THEBMOHETEB. 

This iostmment, with twelve months' tracing of its worth, has been 
described to the British Association, by its inventor, Mr. Harrison. The 
principle on which the instrument acts, is the difference in the expansion 
and contraction of two metals, from the effects of heat and cold, and 
acting by the direct pull of the contracting metal when it is kept in a 
straight line. It is made sufficiently powerfiil to overcome any resistance 
which the fulcrnms of the levers or the tnudng pencil may cause. Cast- 
-iron and hard- rolled copper are selected as the best suited for the purpose. 
From tables published by Smeaton and others, it appears that copper ex- 
pands -g^ of its length, while cast-iron only expands ^^ with a variation 
of 180 degrees of Fahrenheit's thermometer, which leaves a difference of 
about the ^^^ of its length ; and as the range of the thermometer in 
the shade in this climate is about 90 degrees, or half of 180, the ^^rv 
]part of the length of the copper bar is employed as a moving power. 
Mr. Harrison fixed upon a bar tien feet long as being a convenient length : 
the two metals will then vary nearly the one-and-twentieth part of an 
inch between the hottest day in summer and the coldest day in winter. 
This variation is multiplied by means of a compound lever, so as to get a 
sufficient scale to divide. The end of the last lever carries a pencil, which 
traces upon a revolving cylinder the variations that take place. In order to 
divide the scale accurately, Mr. H. procured a standard thermometer by 
Messrs. Troughton and Sinmis, and placed it in the same situation, and 
made several observations in the day, for some weeks, in the spring of 
the year, when the range of the thermometer is the greatest. After the 
scale was properly divided, Mr. H. engraved it on a ijl&te ot cR»Y^«.^Ss!k. 
order to get a somber of copies printed. T\ie oxiV^ b\.\.«\A!w^^ ^^\sss^xs\.- 
joent now regains, is to put a fresh paper upou W^ c^\flA«t,\s^ \siRKs& 
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of stretching screws fixed on one side of the cylinder, once a weeir, when 
I wind the timepiece up. 

This new instrument is engraved and described in 1086 of the Jthe- 
naum. The following are the tabulated results for the year 1847, from 
tracings by the instrument :-^ 

General mean of whole year 47*89 

,, of January 86*61 

„ ofApril 44-lS 

„ ofJuly 61*80 

ofOctober 49*85 

Highest single observation, l8t AuRTust .. 80*0 

Lowest single observation, 13th February . 22*0 

Prof. Lloyd observed, that he much feared, as the indications of this 
thermometer were derived from the unequal expaiision of ^dfferent metals 
magnified by a system of levers, that the bearings of the levers would be 
found not to move continuously, but by starts. Sir W. S. Harris thou^t 
it likely some correction would be required for the hygrometrical state of 
the paper on which the curves were traced, as well as for the effects of 
changes of temperature of other parts of the instrument. — Athenaum, 
No. 1087. 



THE ELECTBIC TELEOBAPH IN METEOROLOGTCAL BE8>IARCR. 

Mb. Ball has communicated to the British Association, the following 
paper on the means of effecting this object. ^ What is popularly termed 
the weather is a general expression for the physical condition of the 
atmosphere with reference to heat, pressure, moisture, and the velocity 
and direction of its motion. Two classes of causes determine these con- 
ditions at any given point of the earth's surface. The first class may for 
short periods of time be considered as constants, depending on the posi- 
tion of the point of observation on the globe and the physical conforma- 
tion of the adjoining district. The second class, upon which the pro- 
verbial uncertainty of the weather depends, depend upon the relative in- 
fluence of each portion of the atmosphere upon those surrounding it, by 
virtue of which a disturbance of equilibrium at any one point is rapidly 
propagated in all directions. In common language, this is expressed by 
saying that the direction of the wind is at once the cause and the indica- 
tion of changes of the weather. However far we may be from a general 
solution of the problem of atmospheric disturbances, meteorologists have 
made considerable progress in tracing the connexion between successive 
states of the weather, owing to the mutual influence of contiguous por- 
tions of the atmosphere. These cases have been studied h posteriori, 
comparing the known results with observations extending over consider- 
able areas. Now that we have the means of receiving information in an 
indefinitely short space of time by the Electric Telegraph, these problems, 
under favourable circumstances, may be studied k priori.* In London 
we may receive instantaneous intelligence of the condition of the atmos- 

* The Express London evening paper adopted this idea, in publishinr, 
by aid of the Electric Telegraph Compawy, Wve %laXfe ol >iij»fe yi«axV<» vo^iiif- 
ferent parts of (he kingdom at a given Wnve eactv ^^. 
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pliere as to the five above-mentioned elements, from nearly all the extre- 
mities of Great Britain ; — ^with a delay of about four hours we can have 
similar intelligence from the western part of Ireland, and with a still 
shorter delay, our communications may extend to the centre of France, 
the banks of the Rhine, and even to the frontiers of Hungary and 
Poland. I do not pretend to say that with such elements for calculation 
we should at once be enabled to predict changes in the weather with 
absolute certainty. It would require some time to eliminate the action 
of accidental and local causes at particular stations; but there is no 
reason to doubt that in a short time the determinations thus arrived at 
would possess a high degree of probability. The ordinary rate at which 
atmospheric disturbances are propagated does not seem to exceed twenty 
miles per hour ; so that with a circle of stations, extending about 500 
miles in each direction, we should in almost all cases be enabled to cal- 
culate on the state of the weather for twenty-four hours in advance/* 

Dr. Lloyd said he supposed Mr. Ball was aware that Professor Lamont, 
of Munich, had rendered the ordinary telegraph subservient in that 
country to the purposes proposed by Mr. Ball. By having the state of 
the barometer, thermometer, and wind, tel^raphed from every part of 
Bavaria, he was often enabled to foretel storms and other atmospheric 
changes more than twenty-four hours before they occurred, to the no 
small astonishment of those who were not aware of the means he used. — 
Jihenaunif No. 1088. 

THE BEFLECTINO CIBCLE. 

Ms. J. C. Dennis has read to the British Association, a paper " On 
Improvements in the Keflecting Circle, more particularly in reference to 
an Instrument for the Purpose of measuring regular Distances of the Sun 
and Moon." So great is the accuracy required in instruments of this 
kind that it is necessary to distinguish to the 5940ih part of an inch. 
The smallest error of construction therefrom produces a serious error in 
the observation ; and to render the construction more perfect, the fol- 
lowing suggestion is made : — Instead of attaching the circle (technically 
called an arc) to the parts which support it, let the whole be cast in one 
piece, and then placed, polished, or divided, to suit the purposes of modern 
astronomy. 

METALS IN THE HUMAN BLOOD. 

M. MiLLON states Human Blood to be known always to contain 
silica, manganese, lead, and copper; and this determination being 
effected, it became a curious subject of inquiry, whether the copper and 
the kad are disseminated throughout the whole mass of the blood, or if, 
as happens with the iron, they are confined to the red particles. 

Experience has left no doubt on this subject. One kilogramme of the 
clot, carefully separated from the serum of many bleedings, yielded 
0*083 grs. of lead and copper ; one kilogramme of serum separated from 
Uie preceding clot yielded only 0'003 grs. of these two metals. These 
three milligrammes of lead and copper conlaine^ \s\. >iXv<& %i&Tvns^, ^w^dX. xsisv. 
doabtedly to be atinhvLied to the red glob\iiie& ^\&«c\n^ est ^s^ss^^l^^xsl 
the lymph. 
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It appears, then, that the copper and the lead are not diffosed throngs- 
out the blood, but are fixed with the iron in the globoles ; and efery- 
thing leads to the conclusion that they contribute, as it does, to 
organization and to life. Do they exert a decided infloence on the 
health ? Does chlorosis exist on account of deficiency of copper, lead, 
and manganese ? or is their excess the secret cause of any obseore and 
disordered afiection ? Therapeutics ought to answer these questions, and 
enlighten us in its turn. Legal medicine, on its part, will perhaps dnw 
up useful hints as to the permanent presence of these metallic poisons, 
and with respect to their enormous variations, eyen in the midst of life. — 
Comptes Rendus ; Fhiiosophical Magazine, No. 215. 

PEOCVBINO CRYSTALLTZATION IN THE DEr WAY. 

MM. Beudant,Bertuieb, andDuFSENOY, have rep<»rted to the Vm 
Academy of Sciences, upon the result of a series of experiments made 
by M. Ebelmen, to solve this problem. In its most general form, the 
idea consists of this, — ^that many bodies in fusion {Hrobably possess the 
property of acting as dissolvents on many others, fusible as well as infu- 
sible. It does not appear absolutely necessary that these bodies should 
be capable of being volatilised in order to obtain from them a Grystalliia- 
tion of the dissolved substances ; for with water only we may obtain 
crystals in vessels hermetically sealed, and consequently without evapora- 
tion, by the mere difference of the temperature of saturation and crystal- 
lization. Now, since we find infusible bodies, such as quartz, corundum, 
spinel, cymophane, &c., as well as fusible bodies, such as garnet, emerald, 
&c. in felsphathic substances, in the granular carbonate of lime, &c., may 
weT^Alippose that these matters, iu a state of fusion, have been dissol- 
vents ? IiSy we not, also, suppose the same thing of many others P 
These are at least fine subjects for experiment, which it will be of 
advantage to try ; for if we may suppose, in consequence of M. Ebelmen's 
experiments, that boracic acid may be the vehicle of some great crystal- 
lization, by way of formation, in some localities where we at present see 
it disengaged in abundance, it must be confessed that this body, as well 
as its compounds, is too rare among the products that issue firom the 
bosom of the earth to ascribe it to the enormous mass which would have 
been required for the purpose mentioned. 

However this may be, Beudant says, in terminating his report, we see, 
by the short exposition which has been given, that M. Ebelmen's idea 
appears to be a very fruitful one ; that it has been conceived in the sound 
spirit of natural philosophy ; that it has already furnished the means of 
verifying doubtful compositions in a great numbier of minerals, as well as 
of makmg many substances which nature has not yet presented to us, 
and thus filling up important blanks in general classification; finally, 
that it has yielded positive and fundamental facts for science. — ^For details 
of the experiments, see Jameson's Journal, No. 88. 

SAPID MOTION OP THE OBSERVEE ON SOUND. 

Mb. Scott Russell, in a paper read to the British Association, 
observed, that until the existence of the ver^ ^^ n^q«£v\\r& \iwi %v<«{i 
to railway trains, no opportunities have ensteSi ol ^wtvy»% wv^ ^'saa^ 
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na in which the velocity of the ohseirer has been snfiicient to afifect 
character of sounds. The author having had occasion to make 
ervations on railway trains moving at high velocities, has been led 
Qotice some very curious effects in sounds heard at fifty and sixty miles 
hour. These effects are not heard by an observer who is stationary, 
found that the sound of a whistle on an engine stationary on the line 
i heard by a passenger in a rapid train to give a different note — in a 
erent key from that in which it was heard by the person standing 
ide it. The same was true of all sounds. The passenger in rapid 
tion heard them in a different key, which might be either louder or 
er in pitch than the true or stationary sound. The explanation of 
i was given as follows : — ^The pitch of a musical sound is determined 
the number of vibrations which reach the ear in a second of time— 
rty-two vibrations per second of an organ pipe give the note c, and a 
ater or less number give a more acute sound, or one more grave, 
ese vibrations move with a velocity of 1,024 feet per second nearly, 
an observer in a railway train move at the rate of fifty-six miles an 
ir towards a sounding body, he will meet a greater number of undnla- 
ns in a second of time than if at rest, in the proportion which his velocity 
ITS to the velocity of sound ; but if he move away from the sounding body, 
will meet a smaller number in that proportion. In the former case 
will hear the sound a semi-tone higher, and in the latter, a semi-tone 
rer than the observer at rest. In the case of two trains meeting at 
a velocity, the one containing the sounding body and the other the 
server, the effect is doubled in amount. Before the trains meet, the 
md is heard two semi-tones too high, and after they pass, two semi- 
les too low — being a difference of a major third. — There were p^ 
)lained the various effects which the noises of a train pfodfice.^ 6n the 
"8 of passengers at high velocities. The reflected souads of a train, 
m suHiaces fike those of bridges across the line, were at ordinary vdo- 
ies sent back to the ear changed by less than a semi-tone, so as to cause 
arsh discord, which was an element of the unpleasant effect on the ear 
en passing a bridge. In a tunnel, also, the sounds reflected from any 
egfularities in the front of the train or behind it, were discords to the 
luds of the train heard directly. He showed, however, that at a speed 
112 miles an hour, these sounds might be those of a harmony with 
(h other and become agreeable, for the sounds reflected in opposite 
ections would have the interval of a major third. 
Sir D. Brewster observed, that in his opinion the explanation of the 
ious effect of rapid motion of the observer on sound was to be sought 
m physiological causes, and not acoustic ; and pointed out what he 
isidered to be analogous phenomena with respect to light — such as the 
^mentation of light at the boundary of moving shadows, the perfect 
amess with which objects could be seen through rapidly moving open- 
is in screens, and the production of colour by screens in motion under 
tain circumstances. 

Sir W. S. Harris conceived that all the effects were to be ex^lusL.«i\v<} 
I undulatory theory of sound in the manner in 'N«\n!(^\Xx«^ ^^t^ ^si^- 
mgd by Mr. Scott Rassell, — MAenaum, No. \0%ft. 
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TRAVSHISSION OF SOUND AND ELECTRICITT. 

During a lecture lately delivered by Dr. Earaday, at the Eoyal Imti- 
tntion, two remarkable experiments were exhibited, with a view to allow 
pecoliarities in the transmission of Electricity. A long strip of wood was 
suspended from the ceiling of the lecture room, touching a wooden box 
at one end. A tuning fork was struck and applied to the other extremity 
of the connected strip of wood, when presently a loud musical note issued 
from the box, though the sound of the fork at the other end was in- 
audible. The next experiment was still more curious. A rod connected 
with a piano-forte in a room beneath came through the floor of tiie lec- 
ture room, and on the top of the rod Dr. Faraday applied a g^uitar to set 
as a sounding board. When the piano was played, tiie sound seined to 
issue from the guitar as loudly as if the instrument were in the room, 
but the instant the connection was broken between the rod and the 
guitar, no note could be heard. Another analogy between vibratioos 
producing sound and electricity is the sensation, resembling that of sn 
electric shock, communicated on touching a vibrating bar of metal, or a 
vibrating string. The school trick, of fixing a wet string or piece of tape 
round the waist, and then pulling it through the fingers, was practised 
by Dr. Faraday on his assistant, for the purpose of showing how readily 
the sensation of an electric shock may be imitated by vibrations. 

TIDES OF THE IRISH AND ENGLISH CHANNELS. 

Professor Airt has communicated to the Royal Society, a " Report 
of Experiments made on the Tides in the Irish Sea ; on the similarity €i 
the Tidal phenomena of the Irish and English Channels ; and on the im- 
mce of extending the experiments round the Laud's-End and up the 
EngbsTT-Gl^nnel." Embodied in a letter to the Hydrographer, by Cap- 
tain F. W. Beechey, R.N., F.R.S. 

The author commences by stating that the set of the tides in the 
Irish Sea had always been misunderstood, owing to the disposition to 
associate the turn of the stream with the rise and fall of the water on the 
shore. This misapprehension, in a channel varying so much in its times 
of high water, could not fail to produce much mischief; and to this 
cause may be ascribed, in all probability, a large proportion of the wrecks 
in Caernarvon Bay. 

The present inquiry has dispelled these errors, and has furnished 
science with some new and interesting facts. It has shown that, not- 
withstanding the variety of times of high water, the turn of the stream 
throughout the north and south Channels occurs at the same hour, and 
that this time happens to coincide with the times of high and low water 
at Morecombe Bay, a place remarkable as being the spot where the 
streams coming round the opposite extremities of Ireland finaUy unite. 
These experiments, taken in connexion with those of the Ordnance made 
at the suggestion of Professor Airy, show that there are two spots in the 
Irish Sea, in one of which the stream runs with considerable rapidity, 
without there being any rise or fall of the water, and in the other the 
water rises and falls without having any perceptible stream ; that the 
same stream makes high and \oYt Yf atex in. d^^<&xe;QX> "^v:^ ^1 ^)&fo <3&kssl^ 
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at the same time ; and that during certain portions of the tide, the 
stream, opposing the wave, rnns up an ascent of one foot in three miles, 
with a velocity of three miles an hour. 

The author then notices a chart of lines of equal range of tide, which 
has heen compiled partly from the ranges published by the Royal So- 
ciety*, and partly from observations made on the present occasion ; and 
has annexed a ti^lef, by the aid of which the seaman will be able to 
matfaxe his somidings, taken al any time of the tide, with the depths 
marked upon the Admiralty charts. 

Next follows the mention of a feature in the motion of the tide-wave 
which Captain Beechey thinks has hitherto escaped observation ; viz. 
that the upper portions of the water fall quicker than the lower, or in 
other words, that the half- tide level does not coincide with the place of 
the water at the half-tide interval ; that this difference in the Bristol 
Channel amounts to as much as four feet j: ; and that the law seems to be 
applicable to all the tides of the Irish Sea$. 

We are next presented with a table (No. 5) exhibiting the various 
carves assumed by the tide- waves, and with the durations of the ebb and 
flood at each place. 

Having explained these observations in the Irish Sea, the author pro- 
ceeds to apply to the tides of the English Channel the law which he 
found to regulate the stream of the Iri^ Channel, availing himself of the 
observations of Captain M. White and others for this purpose. 

The author then traces the great similarity of tidal phenomena of the 
two channels, and proceeds to describe them. For this purpose he con- 
siders the Irish Channel as extending from a line connecting the Land's- 
End with Cape Clear to the end of its tidal stream, or virtud head of th^ 
tide at Peel ; and the English Channel from a line joining thp Luad's- 
£nd and Ushant, to the end of its tidal stream off Dungi^ess. . With 
these preliminary lines, he shows that both channels receive their tides 
from the Atlantic, and that they each flow up until met by counter- 
streams ; that from the outer limit of the English Channel to the virtual 
head of its tide the distance is 262 geographical miles ; and in the 
Irish Channel, from its entrance to the virtual head of its tide, it is 265 
miles. 

The author traces a further identity in the progress of the tide-wave 
along the sides of both channels opposite to that of the node. In the 
first part of the channel the wave in each travels at about fifty miles 
per hour ; in the next, just above the node, this rate is brought down to 
about thirty miles per hour in one, and to sixteen miles in the other ; it 
then in boUi becomes accelerated, and attains to about seventy-six miles 
per hour. 

Lastly, the author observes that the node or hinge of the tide, placed 
by Professor Whewell (in his papers on the Tides) in the North Sea, is 
situated at the same distance nearly from the head of the tide off Dunge- 
11688, as the node near Swanage is on the opposite side of it ; and that in 

* Pbflosophical Transactions, 1836, part I. 1: T^ble X.. 

% See YMgram, No. 9. \ lyvitSj^twa^'^^^AX, 



DECOMPOSITION OP LIGHT BY THE EYE. 

A C0RBE8P0NDENT of the Athenoum, No. 1080, writes : " On dosing 
the eyes, after having looked stead&stly at a sheet of white paper held in 

* Tbe Arcana of Science. II vols, now out of v^ut, bsA bfieti caoceeded by 
''The Year-book of Facts," by the same BAViot. 
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the Irish Channel, at the same distance nearly as tbe node at Coutovi 3k 
is from the head of the tide off Peel, there is a similar spot of no rifle u 
recently observed by Captain Robinson. ^-<t 

The author concludes this paper by urging a Aurther inTcstigation of ii 
tbe tidal phenomena of the English Chamael, on the ground of tiie gmt 
advantage navigation, as well as science in general, would derive from 
such an examination. c^ 

Captain Beechey's letter is illustrated by twelve charta and diagnmit 
showing the identity and singular phenomena of these two great churnds. 
— See the Abstract more fiilly in the PMhtapkieal Jfaffosme, No. 218. 

sue OUIAE lEBEOULARITT OT YIBION. 

Mb. Heineken, of Sidmouth, in a letter to the Editors of the Pki- 
losophical Magadne, states, that in the MgeUeO'CAirmyical Smew 
for 1834, it is related that M. Prevost, of Geneva, and Mr. Bab- 
bage have themselves experienced a singular Irregularity of Vision, vii. 
that of double images with one eye. The details are given in the work 
above named, and also in the Jreana cfSdenc^ for 1834, p. 184. 

"I am induced," says Mr. Heineken, "to trouble you with a some- 
what similarity in my own case, from a note made at the time : — 

" Having occasion to divide a yard into a thousand parts, I used an 
eye-lens of six inches focus, to assist the bight eye while dividing : the 
lett was kept closed, I had been employed about two hours, in making 
400 divisions, and then left off. I then found that upon looking at a 
window on the opposite side of the street with the left (unemj^oifed) 
eye, the bars were tbiple, while with the right (employed) they were 

roLE. This effect lasted (gradually decreasing) for at least two hours; 
the*b7**N«rere also surrounded by a strong penumbra. At first, objects, 
—such as people on horseback — ^were so distorted that I had great diffi- 
culty in deciding what they were. 

" On another occasion I have noticed a defect of vision of a somewhat 
different character. Upon rising one morning I observed in the right 
eye, as it were innumerable faint scintillations or lucid points, the whole 
field of vision being covered by them. Upon going to a looking-glass, I 
found that I could not see one half of the face with that eye — it appeared 
perfectly dark. The effect lasted perhaps half or three-quarters of an 
hour. Dr.'^Kitchiner mentions having been alarmed by a somewhst 
similar appearance ; but this seems to have arisen from over-exertion of 
the eye, from minute examination of the powers, &c. of several telescopes. 
In my own case, I am not aware that the eye had been at all overworked 
on the previous day, or for some length of lime ; nor had it any con- 
nexion with the previous cause of multiple vision, this having occurred 
more than twelve months before." 
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i 8im for abont half a minute, and covering them withont pressure, to 
lade extraneous light (a silk handkerchief held in the hand will 
kwer the purpose), the figure of the paper remains visible for some 
le. A.t first it is generally white, and then gradually changes through 
t colours of the spectrum. All the colours are seldom seen at the same 
il ; and it rarely happens, when one or more are missed, that they after- 
rds appear. Thus, when the change is from green to red, yellow or 
iDge are seldom seen. The change from white generally commences with 
ght indigo or blue, and terminates with red, or some compound of it, — 
b sometimes with a deep blue or violet. The colours are generally 
in at the edges of the figure first, — though this is not always tiie case ; 
i when they once appear, they often remain mixed up with those that 
»:eed. Many curious modifications and confused mixtures of colours 
11 be perceived at times ; but it seldom happens that the colours de- 
lope themselves, in the tlrst instance, contrary to their order in the 
ictrnm, although, when the last has appeared, they occur in various 
lys. This is a phenomenon I have not seen noticed anywhere ; and 
would seem to arise from the retina decomposing the light that falls 
on it, surrendering the rays in the order of refrangibility.' 
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VISUAL IMPRESSION UPON THE RETINA. 

Sib Dayid Brewster has communicated to the British Association, a 
per ** On the Visual Impression upon the Foramen Centrale of the 
itina." The author described by diagrams the position of the optic 
rve as it enters the eye, which, though covered by the nervous coat 
*' the retina, is entirely devoid of the choroides ; and it is well known 
at if the image of even a bright object, as of a candle, be made to fall 
. this spot, nothing but an indistinct luminosity can be perceived, 
immering was the first who observed exactly, at the place where the 
tic axis reaches the retina, a spot at which, while the choroides was 
ere perfect, the retina was entirely absent ; yet it was on this spot that 
e image was formed when vision was most distinct — for it wbi ^*id 
lown that when we wanted to see things most accurately; tHe optic 
is of both eyes was directed upon it. lliis spot, therefore, which was 
Qed by its discoverer the Foramen Centrale, had at all times occupied 
ich attention ; but it was found very difficult to determine its extent, 
even its form — chiefiy because in the dead human eye it was found to 
a mere fold, as some maintained, or two folds across, as others. The 
thor — having observed that after the eye had been for some time re- 
sed, if it be turned to a uniformly and not too strongly illuminated sur- 
X, such as a sheet of white paper held at some distance, a dark round 
ot was perceived surrounded by the uniform white of the ground, — 
id, that this spot in some peculiar states of disease was found to be a 
ight spot surrounded by a dark ground. On considering this spot, he 
md its place to correspond with that of the foramen centrale ; and 
ving accurately measured its angular magnitude, he found it to be 
out 35' of a degree; which, assuming the eyeball to \^ ^«^V!l!«^ ^1 
out five-tenths of an inch diameter, would gWe t\[ie dcuucciAX^ec Qi^<& ^Y^ 
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about the one-thirtietli of an inch, which he believed was |netty nei^ 
that assigned originally to the foramen oentrale bj Sdmmeriflg.— 
Aihenaum, No. 1086. 

YISION OF DISTANCES. 

Sir David Bbewsteb has read to the British Association, a papv 
** On the Vision of Distances as given by Colonrs." The anthw brid^ 
enumerated the several opinions maintained by opticians as to the mode 
in which the eye distinguishes distances ; and particolarized ^the Ctfti 
determined by Mr. Wheatstone by his beautiful contrivance, the steno- 
scope. But he considered that there was yet another almost neglected 
source of distinguishing distances : he alluded to the different plaoei it 
which the images of different colours are formed from the obje^ TIm 
influence of this any person might at once convince himself of by viewing 
near objects, which were of well -contrasted colours, as the outlines of 
countries on maps where the bounding lines would be fonnd to be some- 
times red and sometimes blue for near countries. Now, it would be 
observed that when closely viewed, these would appear to separate ; the 
plane of the paper for those parts coloured red to approach the eye» while 
that of those coloured blue recede. — Athenaum, No. 1086. 



LORD EOSSE'S telescope. 

At the meeting of the Dublin Royal Academy, on March 17th, Dr. 
Bobinson gave an account of the present condition of Lord Bosse's 'Ms- 
scope. Dr. Bobinson found that the speculum (whose figure, as he had 
formerly stated, was not quite perfect), as well as a duplicate one, had 
been polished by the workmen ; and as he apprehended no difficulty in 
the process, it was repeated. An unexpected difficulty, however, occoired, 
which made much delay till Lord Bosse discovered the cause. Hie 
success of the operation requires that it be performed at the temperaton 
of 55^. In winter this must be obtained by artificial heat, — which, 
Lc7^<»ver, increases the dryness of the air, so that the polishing material 
cannot uc licpt on the speculum. In this case the surface is untrue, and 
gives a confused image. This was verified by the hygrometer, and remedied 
by a jet of steam so regulated as to keep the air saturated with moisture, 
llie result was immediate ; and at the first trial the speculum acted so 
well that it was unnecessary to try any further experiments. Three addi- 
tions had been made to the telescope : — 1. The movement in right ascen- 
sion is given from the ground by machinery intended to be connected 
with a clock movement which is in progress. 2. To obviate the difficulty 
of finding objects, an eye-piece of large field and peculiar con- 
struction is connected with a slide, so that it can be replaced by the 
usual one in an instant. It magnifies 208 times, and employs neariy 
four feet of the speculum, the same as Herschel's 40-feet ; thus giving 
the power of trying what that instrument might show. 3. The micro- 
meter is peculiar, — a plate of parallel glass, with a position circle at- 
tached. Light admitted at its edge cannot escape at the parallel surfiu^ 
except they be scratched, and a scale of equal parts engraved on one of 
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tlwm with a diamond-^lnminoos in a field absolately black. The ex- 
ceedingly nnfayonrable state of the weather subsequently prevented much 
from being done : in fact, there was but one good night, the 11th ult. 
In the moon he observed the large flat bottom of the crater covered with 
fragments, and satisfied himself that one of the bright stripes, which 
have been often discussed, had no visible elevation above the general 
suifiice. In the belts of Jupiter, streaks like those of Pyrrhus's cloud 
were seen ; and the fading of their brown colour towards the edge is 
evidence that they are seen through a considerable and imperfectly trans^ 
parent atmosphere. A similar ^de in the polar regions, where little 
dond is to be expected, seems to indicate that the brighter bands are 
doody r^ons, and the more dusky show the body of the planet. Seve- 
nl neboln were examined, — and, as formerly, all were resolved. That 
of Orion is most remarkable. Even before the mirror was perfect, and 
in bad nights, that part of it which presents the strange flocculent ap- 
pearance described by Sir John Herschel, is seen to be composed of stars, 
with the lowest power, 360. But Dr. Robinson's eye required 830 to 
bring out the smaller stars, amongst which these are scattered. Having 
seen them, and known the easiest parts, they were seen with the 8-feet 
and 500. 

Dr. Robinson has seen a recent notice in which this nebula is said to 
have been resolved by the observers of Harvard University, U.S., with a 
Munich achromatic of from 15 to 16 inches aperture. He has often 
seen it with Cooper's of 13*5, a difiierence easily to be allowed for, but 
never saw any trace of resolution. He does not in the least dispute the 
observation ; for a precise knowledge of the place (which Dr. Nichol had 
mentioned) with a purer atmosphere and sharper eyes than his are suffi- 
dent to account for it ; but he cannot refrain from remarking, that the 
epithet " incomparable," which they apply to their telescope, would be 
kin extravagant if — in addition to the two stars of the trapezium which 
were discovered by the telescopes of Dorpat and Kensington — ^they had 
leen the other two which the 6-feet showed at the first glance, after its 
no&h. was completed. Another interesting object is the planetary nebula, 
k 464, situated in the splendid cluster. Messier, 46, and probably a part 
of it. It is a disc of small stars uniformly distributed and surrounded 
bj the larger. Messier, 64, is a singular modification of the annular 
fofin seen obliquely. The opening seems black as ink, and at its margin 
li one of those interior clusters of bright stars so often noticed before. 
But the most remarkable nebular arrangement which this instrument has 
reveded is that where the stars are grouped in spirals. Lord Rosse de- 
•oibed one of them (Messier, 51) in the year 1845 ; and Dr. Robinson 
iBiind four others on the 11th, of which he exhibited drawings, h. 604, 
leaa by Herschel as a bi-centnd nebula). Messier, 99, in which the centre 
ii • duster of stars. Messier, 97) looks with the finding eye-piece like a 
4gnre of eight ; but the higher powers show star spirals related to two 
eeilres, appearing like stars \rith dark spaces round them, — thoush pro- 
bably high powers in a fine night would prove them to be dusters. 
Another fact deserves to be noted, from its bearing on Stcn^^*^*^'!£i\.>^^ 
di'AMtitmomie SCellaire," In that admirable boo^, ttmoifx^ ^^x ^\xtvq.>^<& 
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matters, he infers, that the 18-iQch telescope of Herschd penetrated into 
only one-third of what iK'as due to its optical power. He explains tbU 
space hy supposing the heavenly spaces imperfectly tninspaient. In com- 
puting the limit, however, he assumes that the Milky Way is m its greatest 
extent " unfathomahle by the telescope." Dr. RobiiiBoii, howerer, 
chanced to observe it when it is deepest at 6-4, and is certain that its r^ 
motest stars were very far indeed within the limit of the 6-feet, and verf 
much larger than those of the nebula of Onon.^^Mhsnaum, No. 1080. 

NEW ST8TEX OF OIL-PAINTINO. 

M. LiBERTAT HuNDERTPFUND, the historical painter at Angsberg, 
has published a work, entitled " The Art of Painting brought back to its 
Simplest and Surest Principles," {Die Malerie, &c.), in which a veiy 
valuable discovery has been applied to the practice of oil-painting, so as to 
render it comparatively easy, and to ground it on an intelligible theory. 
While he was busied with experiments to find out a better mode of imi- 
tatiug the transparency of the natural shadow, a glass prism fell into his 
hands. This was a source of great delight to him. The colours prodneed 
by it, and their operation on each other, became an engrossing suljeet of 
his thoughts ; and on one occasion his fancy led him to imagine the three 
primitive colours,— red, blue, and yellow — springing like rays from the 
centre of a circle to three equidistant points in its circumference, and 
affecting the intermediate spaces there by producing their three deriva- 
tive colours, — purple, orange, and green, lliis was a mere play of imagina- 
tion ; for at the moment of its occurrence he had not any idea of the 
discovery up to which he was subsequently led. 

Shortly after this arrangement had occurred to M. Hundertpfhnd, his 
attention was accidentally drawn to an unfinished picture by Titian ; and 
the state of it enabled him to remark that the shades of a red object 
there had been produced by under-painting them with green, — that is to 
say, Titian had first painted all the shadows with a green colour, and had 
afterwards painted them over with red. This mode of nnder-painting 
was not quite new to M. Hundertpfund ; for he had observed that land- 
scape painters often produced the shadows of a green object by preparing 
them with burnt sienna, — and this tint, appeared to lus eye to partake 
more of red than of any other colour. These two facts, as they travelled 
about in his mind, came there into company with his previously imagined 
circle of colours, and caused him to remark that if the radius (which 
indicates the ray of red colour), were produced in a straight line to the 
opposite extremity of the circle, it would reach just that point at which 
the green would be predominant : and this observation induced him to 
establish in his own thoughts a particular axiom, namely, that green is 
the opposite — the antipodes of red. Following up this train of specula- 
tion, he began to believe that the success which attended Titian's practice 
of preparing red shadows with green colour might be referable to a natural 
cause ; and that such a cause might be equally operative with regard to 
colour, so as to justify the establishment of a general rule, that all 
shaJofvs ought to be prepared with the o^^^xtA to which, they relate. 
Proof was already before lum tYial ike AbAon? oti xftfti cKyoSsixiA Tasi*. 
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effieetiyely prepared with its opposite green; and it remained to be 
proved whether the ahadows on green could not be prepared with its 
opposite red— afid also, wheth^ the shadows on the other primitive 
eoloiirs could not be prepared with' their respective opposites. M. Hun- 
dertpfnnd foond this theory justified not only with regard to tiie primitive 
feolours and their derivatives, but also with regard to those tints which 
occopy the intermediate spaces in the circle between the primitive and 
derivative colours*. 

The different tints produced acnn^ing to this system of oil painting 
are divided by M. Hundertpfund into colours, whole-tones, and half- 
tones: — 

Hie colours are. Primitive or Generic (Staimmfarhen), i, e. red, blue, and 
ydlow, and— Derivative or Secondary (NebertfarbeH), i. e. violet, orange, 
andtrreen. 

The whole-tones are produced by a mixture of any two primitive colours 
in unequal proportions, e. g. red and yellow, so as to form a red-oranee or 
an oranffe-red— or by a mixture of derivatives when any of the primitive 
colours become thereby predominant. 

Tlie half-tones are produced by an equally proportioned mixture of two 
derivative colours, e. g. green and orange. 

The reader will find this new system more fully detailed in the 
Jihenaum, No. 1084 : and a translation of M. Hundertpfimd's work has 
.^peared in Loudon.f 

IDEAL COLOURS. 

Perhaps the most interesting part of M. Hundertpfund's work, just 
quoted, is the chapter on Ideal Colours (Idealn Farben) ; because it dis- 
doses the principles on which the system in question is built. 

The author sets out with a deiinition of light and darkness as they 
relate to colour. But his definition is not in harmony with that com- 
monly accepted. Light is generally supposed to be a substance, and 
darkness to be the mere absence of light. But M. Hundertpfund treats 
them both as substances having a sort of sympathetic affection for each 
other, and as having, each of them, a disposition to attract and expand. 
" "When light," he says, " yields itself up to darkness, the darkness re- 
ceives and draws it into its own body, and becomes softened by it. 
Tlie light, however, suffers by the incorporation. On its first entrance 
into darkness it loses its primitive splendour, and exhibits itself as a blue 
transparent object. As it enters more deeply into darkness its blue be- 
comes more and more tinged with red, until a point is reached where 
darkness has completely absorbed the light, and then a perfect red appears, 
softening the austerity of the gloom, and exhibiting itself in great 
splendour." 

This, according to the anther's hypothesis, is the natural cause of the 
blue and red and their derivative purple. The cause of the yellow he 

* A circular arranffement of colours somewhat similar to that which oc- 
curred to M. Hundertpfund is proposed by Goethe in his " Farbenlehre,'' 
bat without deducing from it the consequences on which the present theory 
is founded. 

t "Hie Art o/ Btintinr Restored to its slmplesit Wi^ «va«[X "Wvw^^^^?^ 
JPabliabed by D. Bogne, Fleet Street. 
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attributes to a disposition on the put of the lij^t to releeae itodf fron 
the darkness after being absorbed by it. On reappearins, inflnwiftnd bj 
darkness, it assumes a yellow colour, tinged at first with red, and thea 
less and less so till the yellow stands alone. The intermediate edloar is 
of course orange : — i, e. the derivative of red and yellow. 

The other derivative, green, is snppoaed to be farmed in eomeqiieMi 
of a disposition on the part of the yellow, or rather of the lights to direct 
itself towards the point where it first entered the darknesa, and so to floae 
into contact with the blue : which seems to presume that there is in Vfjd 
a propensity to take a circular ooorae throng darkness, and to zebm to 
the point at which it set out. 

We know but little about light; the nature of which, like thil of 
many other thiogs, has as yet been more the subject of co^JMtee thaa 
of demonstration. M. Hundertpfund's ideas mnst theralbre stand or 
fall according to their intrinsic justice : but there are many things wkiek 
seem to confirm them. For instance, let any one light a candle id a daik 
room, and watch the progress of its ignition. He will observe (partieo- 
larly if the candle lights slowly) that its first fiame is blue, that it then 
becomes red, and at length blazeanp from an orange into a bright yeUow. 
This course of transition is in harmony with M. Hundertpfimd's hypo- 
thesis : for it will be the natural result of the following causes : — ^lif^t ii 
produced, and as it enters into the darkness (which is at firtst stronger 
than the light) it becomes blue ; then, as it is further affected, violet and 
red : and when at last it firees itself from the darkness and triumphs over 
it, orange and yellow. It may be remarked, also, that in daylight, is 
the open air or in a room lighted up strongly by sunshine, this transitkm 
of colours is not perceived, and that in proportion as the room is ia 
shade will the transition be more and more strongly visible. — Letter, ta 
the AtJienaum, No. 1084. 

ON THE EXISTENCE OF THE COLOUR BBOWN. BT ERNEST BRUCKK. 

BuowN is wanting in the prismatic spectrum, and its relation to the 
colours of the spectrum is as yet unknown. Any one may, however, 
easily convince himself that brown is nothing more than the complemen- 
tary colour to that of Herschel's lavender-gray rays, i. e, white light from 
which these rays have been removed. 

Tor this purpose, separate plates should be split from crystallized 
gypsum in such a manner that on one side they are as thin as possible, 
and from it gradually increase in thickness in broad terraces. One of 
these plates is placed under the microscope, which must be furnished 
with two Nicholas prisms, one beneath the object-glass, aud one in the 
eye -piece, aud so arranged, the prisms being parallel, aud the linear 
magnifying power being about twenty diameters (at a distance uf eight 
French inches ^ that the above-mentioned thin side is in the field. If it 
is sufficiently thin, no colour is perceived immediately at the side ; but as 
we proceed towards the thicker part, at first a pale brown tint becomes 
visible, as if we were looking through a very thin plate of horn, and as 
the thickness of the plate graduaUy increases in broad aud low terraces, 
the brown contiaues to become darker nii\A!L\\Qaa>nsi«&«.^<it^^%aA^'«x& 
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lat-browB odour, without the interTention of any of the prismatic 
M^oiin which the thicker- parts of the phte exhibit. 

It IB evident that the plate at the margin where it appears colourless is 
10 thin, that Ihe difference of the path of the ordinary and extraordinary 
ray on their exit does not amoont to half the length of a wave for any 
raloar. Thus interference of the most refractive rays does not occur 
BBtil the thickness is greater, and the brown colour must therefore be 
produced by the disappearance of the lavender-gray rays from the com- 
pound light. 

The correctness of this conclusion is readily tested. On crossing the 
prisms, it is seen that whilst in the case of all the other colours of the 
plate the well known complementary colours appear, that portion which 
was previously brown becomes coloured lavender-gray, and the intensity 
of tlus colour is in proportion to the depth of the brown previously ob- 
served at the same spot. — ^From PoggendorfiTs Jnnalen ; read before the 
Physical Society of Berlin : Fkil. Mag, No. 222. 

NAPHTHA SPRING. 

In a coal-pit, near Alfrelon, belonging to Mr. Oakes, of Beddings, a 
valnabb spring of a mineral oil as naphtha has made its appearance. 
The quantity varies according to the fall of the roof of coal from 150 to 
80 gallons daily. The pit in which the spring occurs is said to be the 
dewiest in that part of the country. Some years since, a large spring of 
salt water, or nearly saturated brine, appeared in this pit, and has con- 
imned to flow uninterruptedly. Latterly, the mineral oil has accompa- 
ued the salt spring, llie oil as it issues is of a dark tarry colour; but 
by distillation yields first a very volatile liquid, which is foimd to be a 
good substitute for chloroform as an agent for acting on the nerves of 
sensation, — and, secondly, a nearly odourless oil which possesses very 
high illuminating powers, and possessing the advantage that it will not 
bum without a wick, thus rendering it free from the objection which has 
been found to attach itself to the use of camphine. As a final product of 
the distillation, abundance of solid paraflin is obtained ; this substance 
being described by Reichenbach as invaluable for machinery from its 
anti-frictional properties, and its unchanging character when exposed to 
air. It is understood that a house in Manchester has contracted for this 
mineral oil, with a view of introducing it for the purposes of house illu- 
mination. A similar spring is recorded to have occurred about a 
century since, near Birmingham. They are common in Persia and Italy. 
Milan is illuminated with the product of a similar spring. We have 
been informed that a chemical examination of the various oils of which 
the Derbyshire spring consists is being made in the laboratory of the 
Museum of Practical Geology. — From the " Scientific Gossip," in the 
MheucBum, No. 1107. 
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ON DIAMAGNXnSM. 

Pbovessob Pluckeb, in a letter to Dr. Earaday, says ^— IMamagneUe 
polarity is now placed beyond doubt. Yon will find, among others, 
the enrions fiict, that the intensity of the diamagnetic force increases 
more rapidly when the force of the deetro-magnets is increased than that 
of the magnetic force. The increase of the force of the electro-nnigiiet 
imparts to a piece of charcoal, having first the position of a magnetic 
body, that of a diamagnetic body. I Have subsequently proved this lair 
in diffierent ways. The following experiment is striking. If by means 
of a counterpoise, any body containing at the same time magnetic and 
diamagnetic substances (for instance, mercury in a brass vessel, this last 
being magnetic) is held in equilibrium, this body is repelled by the mag- 
net when brought near it, and attracted when it is removed. 

I have devised a method which allows of my comparing exactljr the 
intensity of the diamagnetism of the different bodies, solid and hqmd, 
and at the same time I arrived at a number of carious results concerning 
magnetic induction, and especially the relation between the diemical 
constitution of bodies and their magnetism."—- See Philosopkical Maga- 
zine, No. 219. 



MOTION 01 THE ELECTRIC ELUID ALONO CONDUCTORS. 

A PAPER, by the Rev. T. Exley, has been read to the British Associa- 
tion, the object of which was to propound a theory by which it was 
thought all the phenomena of electrical action were explained on the 
notion of one fluid. 

Dr. Faraday drew attention to the fact that the mathematical exaxdina- 
tiou of the subject had led to an equal balance in favour of the hypothesis 
of both one and two fluids, — and that another view, equally plausible, 
denied the existence of either one. It was, therefore, of the utmost im- 
portance that we should move carefully in the inquiry, and endeavour to 
disentangle truth without entertaining any view more favourable to one 
than to the other of these theories. The whole subject was involved in 
perplexing mysteries. 

GRAVITATION OP THE ELECTRIC FLUID. 

Mr. Lake, of the Royal Laboratory, Portsmouth, has communicated 
to the Lancet the results of a singular experiment, which appears to show 
that the Electric Agent is really fluid ; and that when collected so as not 
to exert its powers of attraction and repulsion, it obeys the laws of gravi- 
tation, like carbonic acid and other gases. The electric fluid was received 
in a Leyden jar insulated on a glass plate. At the lower part of the jar 
was a crack in the side, of a star-like form, and from around this the 
metallic coating was removed. On charging the jar, it was observed that 
the electric fluid soon began to flow out in a stream from the lower open- 
iDg; and on continuing the working of the machine, it flowed over the 
Jyp of the jar, descending in a faint \umvnQiua coviVcB^ %\.ttws\. V:in«&^« «d?i 
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in the darlc) until it readied the level of the oatride coating, over which it 
hecame gradually diffused, forming, as it were, a frill, or collar. When the 
jar was inclined a little on one aide, there was a perceptible difference in the 
time of its escape over the higher and lower parts of the lip, from the 
latter of whieh it began to flow first. On discontinuing the working of 
the machine^ the fluid first ceased to flow at the lip of the jar, and then 
at the lower aperture. On renewing the operation, it first reappeared at 
the lower aperture, and afterwards at the mouth. This very ingenious 
orcdment appears^ to establish the fact, that the electric fluid is mate- 
i^ and is influenced, under certain circumstances, by the laws of 
|p»vitatiaiL Mr. Lake poposes for it the name of pyrogen ; but this is 
moonveBient, because it is already applied to certain chemical products. — 



BXLATION or ELBCTKICAL AND CHKMIOAL PHENOMENA. 

Ms. Goodman, in a paper communicated to the Manchester Literary 
and Philosophical Sooie^, on his new potassium battery,* concludes his 
leseordiea as followa :•— 

lliese experiments with potassium tend to show, that there is a very 
mtimmte r^laHon, (if not a complete analogy,) between electrical and 
«^k— qM*l phenomena, as shown by Sir BL Davy. For the substance 
whieh possesses the highest chemical affinity is here shown to manifest 
also the moH exalted electrical energy or tension, and vice vered; and 
ikie e/edrical energy is at all times proportional to the measure of the 
chemical forces employed. The battery was on one occasion kept in cfm- 
tstmams actum for two hours, and, by a little contrivance, the potassium 
W1M in each edl simultaneously raised from its membrane into the super- 
natant naphtha, and remained there in a quiescent state until the following 
evBBiBg, when it was again used with facility ; no loss having occurred 
of any eooaequenoe, except in the giving way of three membranes. It 
waa foond that, for delicate experiments with one pair, goldbeaters' skin 
or turkey's craw is considerably more efficient than bladder : decomposi- 
tioa of water is scarcely perceptible when the hitter b employed. 

PA88AOB OP oases THROUGH ONE ANOTHER. 

Ip a liquid be interposed between the two poles of an electrip battery 
and the body to be decomposed, the add or the oxygen is found to pass 
through that interposed liquid to the positive pole, the hydrogen and the 
matter of the base to the negative pole, and without lu^ing upon the 
iubstance of the interposed liquid. Thus, supposing a vegetable colour 
to tinge the water in an intermediate cup, acid will pass through it with- 
out reddening it, and alkali without making it green. Nay, an add 
will pass through an alkaline solution, or an dkali through an add, with- 
Qot nniting in either ease to form a neutral salt, unless the neutral 
eomponnd is insoluble, for in that case it falls to the bottom. — Lord 
Brougham. 

• Described in the Tear-book of FacU, \f^ ^. \Vl . 
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OBJECTIONS TO THE THEORIES 07 7BANKLIN, DUEAT, AlTD AlCPEXE. 

Dr. R. Hare, Emeritus Professor of Chemistry in the University of 
Pennsylvania, has commnnicated to the PJnlotopkieai Moffozine, 
No. 218, a paper of " Objections to the Theories severally of FEanUin, 
Bufay, and Ampere ; with an Attempt to exj^ain Electrical Phenomeua 
by Statical or Undulatory Polarization."* The article occupies nearly 80 
pages of the Magazine; so that we can only quote the author's summaiy. 

From the facts and reasonings which have been stated, it is presumed 
that the following deductions may be considered as highly probable, if 
not altogether susceptible of demonstration. 

The theories of Franklin, Dufay, and Amp^ aore irreconeileable with 
the premises on which they are foimded, and with facts on all aides admitted. 

A charge of frictional electricity, or that species of electric excitement 
which is produced by friction, is not due to any accumulation, nor to 
any deficiency either of one or of two fluids, but to the opposite polarities 
induced in imponderable ethereal matter existing throu^iont spaee how- 
ever otherwise void, and likewise condensed more or less within pon* 
derable bodies, so as to enter into combination with their partidea, forming 
atoms which may be designated as ethereo-ponderable. 

Frictional charges of electricity seek the surfaces of bodies to whidi 
they may be imputed, without sensibly affecting the ethereoi-pondanble 
matter of which they consist. 

When surfaces thus oppositely charged, or, in other words, having aboat 
them oppositely polarized ethereal atmospheres, are made to communi* 
oate, no current takes place, nor any transfer of the polarized matter : yet 
any conductor touching both atmospheres furnishes a channel throi^ 
which the opposite polities are reciprocally neutralized by being com- 
municated wave-like to an intermediate point. 

Galvano-electric discharges are likewise effected by waves of opposite 
polarization, without any flow of matter meriting to be called a current. 

But such waves are not propagated superficially through the purely 
ethereal medium ; they occur in masses, formed both of the ethereal and 
ponderable matter. If the generation of frictional electricity, sufiicioit 
to influence the gold-leaf electrometer, indicate that there are some purely 
ethereal waves caused by the galvano-electric reaction, such waves arise 
from the inductive influence of those created in the ethereo-ponderable 
matter. 

* A^preeably to Faraday's researches and fl^eneral experience, we have reason 
to believe that all particles of matter are endowed with one or the other of two 
species of polarity. This word polarity conveys the idea that two termina- 
tions in eacn particle are respectively endowed with forces which are analo- 
grous, but contrary in their nature ; so that of any two homogeneous particles, 
the similar poles repel each other, while the dissimilar attract : likewise when 
freely suspended they take a certain position relatively to eaoi other, and on 
due proximity, the opposite polar forces, counteracting each other, api>ear to 
be extinct. When derans^ed from this natural state of reciprocal neutrali- 
zation, their liberated poles react with the particles of adjacent bodies, or 
those in the surrounding medium. Under these circums.ances, any body 
which may be constituted of the particles thus reacting, is said to be polarise^ 
or in a state of polarization. 
Statical implies stationary ; unduLatory, wa.ve-^e. 



toBSMICAL SCIENCE. 151 

When tlid intensity of a frictional discharge is increased beyond a certain 
point, the wire remaining the same, its powers become enfeebled or de- 
steoyed by ignition, and ultimately by deflagration : if the diameter of 
the wire be increased, the snrfaee, proportionally augmented, enables 
more of the ethereal waves to pass superficially, producing proportionally 
kaa ethereo-ponderaUe undulation. 

Magnetism, when stationary, as in magnetic needles and other per- 
manent magpiets, appears to be owing to an enduring polarization of the 
ethereo-ponderaUe atoms, like that transiently produced by galvanic 
discharge* 

The magnetism transiently exhibited by a galvanized wire is due to 
oppoaitdy polaming impulses, severally proceeding wave-like to an inter- 
mediate part of the circuit where reciprocal neutralization ensues. 

When magnetism is produced by a frictional discharge operating upon 
a eondueting wire, it must be deemed a secondary effect, arising from the 
pohurizing influence of the ethereal waves upon the ethereo-ponderable 
atoms of the wire. 

Suofa waves pass superficially in preference ; but when the wire is com- 
paratively small, the reaction between the waves and ethereo-ponderable 
atcmia beicomes sufficiently powerful to polarize them, and thus render 
them competent, for an extremdy minute period of time, tp produce all 
the afibetions of a galvano-electnc current, whether of ignition, of elec- 
trolysis, or magnetization. Thus, as the ethereo-ponderable waves pro- 
duce such as are purely ethereal, so purely ethereal waves may produce 
sndi as are ethereo-ponderable. 

The polarization of hair upon electrified scalps is supposed to be due 
to « superficial association with the surrounding polarized ethereal atoms, 
while that of iron filings, by a magnet or galvanized wire, is conceived 
to arise from the influence of polanzed ethereo-ponderable atoms, con* 
sistiiig of ethereid and ponderable matter in a state of combustion, 

Faradiaa discharges are as truly the effects of ethereo-ponderable 
polarization, as those from an electrified conductor, or coated sorfaoes of 
gjass, are doe to static ethereal polarization. 

It is wdl known that if a rod of iron be included in a coil of coated copper 
wire on making the medium of a voltaic discharge, the wire is magnetized. 
Agreeably to a communication from Joule, in the Fhil. Maq. for Feb. 1847, the 
bar is at the same time lengthened without any augmentation of bulk ; so that 
its other dimensions must oe lessened in proportion to the elongation. 

AU these fitcts tend to prove that a change in the relative position of the 
constituent ethereo-ponderable atoms of iron accompanies its magnetization, 
either as an immediate cause, or as a collateral effect. 



VBAITKLIN's ELECTBIFnNO MACHINE. 

A 8CIENTTEIC acquisition has been made by M. Andraud, of Paris, the 
engineer so well known by his works and experiments on compressed air. 
At the shop of a dealer in second-hand articles, he discovered and pur- 
chased the ElectriiyinK Machine — still, after a lapse of nearly eighty years, 
in an ezcdlent state of preservation — of Benjamin Franklin, which is sup- 
posed to have been mnAii at Philadelphia. — Qolignam?) HMseager. 



152 TEAS-BOOK or lAcn. 

SLECTRO-ICAONKTIC MOTITE FOWBS. 

Since the disooveiy by (Erated of the magnetic power imparted to 
bars of iron by an electric enrroit traveniiig oopper wire eoOed aronid 
them, nnmeroos attempts have been made, with varioDa degrees of see- 
cess, to mo?e machinery by the enormoiis force which we hare thus al 
our command. The most remarkable experiments are tliose ol ProissKxr 
Jacobi, who, in 18S8 and 1839, soooeeded in propelling a boat npon the 
Neva at the rate of four miles an homr. At this time, (Jan. 1849,) an en* 
gine is in process of eonstmction in London, under the direction of Mr. 
Hjorth, a countryman of the great discoverer of electro-magnetism, whidi 
the patentee supposes will give a powor equal to five horses. We have ssoi 
the model, which certainly embraces many new features that promise to 
render the application of the power more effective than it has bcsa 
hitherto. One of the electro-magnets made for the large engine, in a 
recent trial, supported nearly 5,000 lbs., and its attractive foree atoDO* 
eighth of an indi was equal to nearly 1,500 lbs. As this foree eaa bs 
multiplied without limits, the question is reduced entirely to one of 
economy and eonvenienoe. — " Soentifie Gossip" in the MMgmmum, No. 
1106 ; Jan. 6, 1849. 

ELECTRIOITT 07 MINSKAL LODES. 

A PAPER (m this suliject has been read to the Boyal InsfcitiitioD, \pf 
Mr. R. Hunt, who defined a mineral lode as a fissore extending aloaga 
considerable tract of country which has in process of time become &A 
with various substances, both metallic and non-metallie^ proceeded to 
examine the evidences of electrical agency to which the peculiar order of 
arrangement found in these fissures had been r^eirod. The three 
theories held most worthy of notice were : — 1st. That mineral lodes were 
formed contemporaneously with the rocks in which they were found. 
2Dd. That into fissures, previously existing, mineral matter was subli- 
mated from great depths below the earth's sur£u)e. The connexion of 
mineral lodes with the elvan courses and other rocks of igneous origin 
was adverted to as sustaining this hypothesis. 3rd. That fissures wsie 
filled by substances deposited from aqueous solution. 

Electricity has been regarded as the active agent in effecting mineral 
deposits. The conditions of the prevailing rocks in mim'ng districts was 
especially described in reference to that hypothesis. In Cornwall, our 
most extensive mining-field, these rocks are granite, killas, greenstone, 
and elvan. These substances were shown to be non-conductors of elec- 
tricity ; and Mr. Hunt stated, that though he had exposed these rocks to 
conditions resembling those which prevail in nature, he had never been 
able to obtain evidence of any electrical excitement. With respect to 
Cornwall, it is impossible not to remark that the direction of almost all 
the mineral lodes is from N J}, to S.W. It was also observable that in 
most cases, where the direction of the lodes varied, the nature of their 
mineral contents was also found to be different. It was evident that 
some cause determining the condition of the rocks affected the order and 
quality of mineral deposits. In Cornwall, the productive lodes were 
foimd to be in the immediate proximity ot \.^e ^m\A VaU&« The \ireva- 
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Imt eopper ore of Cornwall is eopper pyrites (a doable siilphniet of 
ei^per aad iron) ; but in the St. Just district, near the granite, slate and 
greenstone alternate in a very remarkable mauner ; and where the di- 
rection of the lodes is slightly different finom those in other parts of the 
ooontry, the grey copper ore (sol^nret of copper) prevails. The peon- 
liar aufonnity found in many mineral lodes, which exhibit metallic ores 
ahemating with qnartz, baryta, and other earthy crystals, is referable to 
an influence analogous to that of voltaic electricity. 

Mr. Hunt refonred to the above as the prindptd hda adduced by those 
who ascribed mineral formations to electrical agency. Mr. R. W. Fox, 
having traced electric currents flowing through the copper lodes of Com- 
waU, regarded them as indications of the great currents held by Ampere 
to traverse the earth firom east to west. The same gentleman had, by pro- 
cesses formed on this theory, caused day to laminate, and had formed an 
artificial mineral vein. Mr. Hunt had obtained sindlar results from the 
same experiments. In the Cornish mines, when wires were connected either 
with two dissimilar lodes or with two portions of a dislocated lode (in 
which, between the points of separation, clay or quartz were interposed), 
voltaic currents, sufBciently powerful to effect electro* chemical decompo- 
sition, had been detected. In this way iodide of potassium, chloride of 
gold, and sulphate of copper, had been decomposed. Iron luid been ren* 
dered magnetic ; and by Mr. R. W. Fox an electrotype plate had been 
obtained merely from the dectridty derived from two mineral lodes. 

Notwithstanding those evidences, the facts that some lodes of sul- 
phnret of lead and co]^r did not afford any indications of currents, and 
that the quantity of dectricity was exceedingly different even in those 
lodes which were capable of affecting the galvanometer, led Mr. Hunt to 
eondnde that the vdtaic currents observed were rather indications of 
local chemical action than of any general dectrical influence. Many ex- 
periments were mentioned which went to support this view. At the 
same time, it was thought that the peculiar conditions in which cobalt, 
ikickd, and some other of the rarer minerals, were found, evidently indi- 
cated the agency of dectricity ; and it was probable that this electricity 
was derived from the chemical action going on within the neighbouring 
lode. Although adopting the theory of Ampere, there was some experi- 
mental evidence whidi appeared to render it probable that the dectridty 
drcnlating around the earth might be active in producing the phenomena 
of mineral lodes, Mr. Hunt thought the evidence which had been ob- 
tained of electrical currents circulating with metdlic lodes was in favour 
of regarding them as merdy locd influences. Without denying the pro- 
bable truth of the general theory of dectrical action in these mineral 
phenomena, he thought a much more extensive experimental investiga- 
tion must be made before it could be reodved as an ascertained fact. — 
^A^MPtfm, No.1072. 



USE O? 6UTTA PERCHA IN ELECTBICAl. INSULATION. 

Db. Faradat, in a letter to Mr. R. Phillips, F.R.S., one of the 
Editors of ih& FhUotopMcal Magazine, states that liA ba&^s^^x^ni'CiQiSL^ 
Gutta Perdui veary useful in Electrical ^]^eicvm!eQ\A, \\i& "obk^ Xss^Rsa^ 
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upon the high intnlating power which it poeaesaeB, under ordinary con- 
ditioiis, and the manner in which it keeps this power in states vi tke 
atmosphere which make the surface of gUss a good conductor. All 
gutta percha is not, however, equally good as it ccnnes from the manufiic* 
turer's hands ; but it does not seem difficult to bring it into the best state. 
A good piece of gutta percha will insolate as well as an equal piece of 
shdl'lac, whether it be in the form of sheet, or rod, or filament ; bat 
being tough and flexible when cold, as well as soft when hot, it will 
serve better than shell-lac in man j cases where the brittleness of the 
latter is an inconvenience. Thus it makes very good handles for carrien 
of electricity in experiments on induction, not being liable to fracture: 
in the form of thin band or string it makes an excellent insulating sus- 
pender : a piece of it in sheet makes a most convenient insulating basis 
for anything placed on it. It forms excellent insulating plugs for the 
stems of gold-leaf electrometers when they pass through sheltemig tuba, 
-and larger plugs supply good insulating feet for extemporary dectr'eal 
arrangements : cylinders of it half an inch or more in diameter have 
great stiffness, and form excellent insulating pillars. In these and ia 
many other ways its power as an insulator may be usefid. 

Because of its good insulation it is also an excellent substance for the 
excitement of negative electricity. It is hardly possible to take one of 
the soles sold by the shoemakers out of paper, or into the hand, without 
exciting it to such a degree as to open the leaves of an electrometer one 
or more inches ; or if it be unelectrified, the slightest passage over the 
hand or face, the clothes, or almost any other substance, gives it an 
electric state. Some of the gutta percha is sold in very thin sheets, re^ 
sembling in general appearance oiled silk ; and if a strip of this be drawn 
through the fingers, it is so electric as to adhere to the hand or attract 
pieces of paper. The appearance is such as to suggest the making a 
thicker sheet of the substance into a plate electrical machine, fcr Uie 
production of negative electricity. 

Then, as to inductive action through the substance, a sheet of it is soon 
converted into an excellent elcctrophorus ; or it may be coated and used 
in place of a Leyden jar ; or in any of the many other forms of apparatus 
dependent on inductive action. 

With respect to that gutta percha which is not in good electrical oon« 
dition (and which has constituted about one-half of that which, being 
obtained at the shops, has passed through Dr. Faraday's hands), it has 
either discharged an electrometer as a piece of paper or wood would do, 
or it has made it collapse greatly by touching, yet has on its removid 
been followed by a full opening of the leaves again : the latter effect Dr. 
Faraday has traced and referred to a conducting portion within the mass 
covered by a thin external non-conducting coat. When a piece which 
insulates well is cat, the surface exposed has a resinous lustre and a com- 
pact character that is very distinctive ; whilst that which conducts has 
not the same degree of lustre, appeara less translucent, and has more the 
aspect of a turbid solution solidified. Both moist steam heat, and water- 
baths, are believed to be used in its preparation <or commerce ; and the 
difference of specimens depends probably u^u iVii&xckBsm&x m^hich these ^ 
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are apidied, and Iblloirad bj tiie ailer proeess of roUing between hot 
cylinders. However, if a portion of that which condacts be warmed in 
a current of warm air, as over the glass of a low gas flame, and be 
stretched, doubled up, and kneaded for some time between the fingers* 
as if with the intention of dissipating the moisture within, it becomes as 
good an insulator as the best. 

Br. Earaday soaked a good piece in water for an hour ; and on takiug 
it out, wi^g it, and exposing it to the air for a minute or two, found it 
insulate as well as ever. Another piece was soaked for four days, and 
then wiped and tried : at first it was found lowered in insulating power ; 
but after twelve hours' exposure to air, under common circnmstancfs, it 
was as good as ever. A week's exposure in a warm air cupboard of a 
pieee that did not insulate, made it much better : a film on the outside 
beeame non-oonducting ; but if two fresh surfaces were exposed by cut* 
ting^ and these were brought into contact with the electrometer and the 
finger, the inside portion was still found to conduct. 

If the gutta percha in either the good or the bad condition (as to electri- 
cal serviee) be submitted to a gradually increasing temperature, at about 
350° or 880°, it gives off a considerable portion of water; being then 
coded, the snbsUmoe which remains has the general properties of gutta 
pereha, and insulates welL The original gum is probably complicated, 
bong a mixture of several thiugs ; and whether the water has existed in 
the substance as a hydrate, or is the result of a deeper change of one 
part or another of the gum. Dr. Faraday is not prepared to say. 

MODS OV COATING WIRE WITH OUTTA PERCHA FOR ELECTRICAL 

PURPOSES. 

The Wire to be coated should be passed round a pulley immersed in a 
nlntion of gutta pereha (in bisulphuret of carbon) contained in a glass 
jar. The pulley to be attached to the under side of the lid of the jar. 
The lid to haVe two holes in it, through which the wire passes in and 
out. The wire, after passing round the pulley, is drawn through a tube 
fixed in one of the hdes in the cover. A series of soft, circular brushes 
to be inserted in this tube ; and the wire then carried upward over another 

C^ley — yertical to the tube, and fixed at a great height — and again 
ught to the ground. 

In passing round the jndlgy in the jar, the wire will be coated with 
the solution, and in passing through the tube the brushes will remove the 
superfluous solution and distribute it evenly. By the time the wire 
reaches the second pulley, the bisulphuret has evaporated and left a thin 
coating of gutta percha. 

The wire could be covered very fast, as the solvent is very volatile. 
Tb» coating being thin is easily injured. Where good insulation is re- 
quired, and where the wire would be used roughly, it would be well to 
cover the wire with eoUon in the ordinary wayy and afterwards pass it 
throngh the solution of gutta percha. This plan would be useful for 
tdegraphic wires, if not too expensive. It would certainly be very 
duradle, though perhaps not more expensive than gutta ^rcha tubing qC 
lufficieat thickness to be effective. It is necessarf lo \an^ \?^t^\stv^^NAx 



166 TSAB^BOOK or VACTfl. 

the tube revolve, and so paas over the sniftoe <tf the wire irmmtoenelj/,'-- 
Mechamcs* Ma^atitte, No. 1315. 

THE XATNOOTH BATTBftT. 

We noticed this new and cheap Ydtaie Battery in the Tear-iooi qf 
Facts, 1848, p. 145. The inventor, the Ber. I). Callaa,* ProfesMff of 
Natural Philosophy in Maynooth College, has commnniei^to the FU" 
losopMcal Magazine, No. 219, some additional ezperiiaenta, eompariBg 
the power of a cast-iron (or Maynooth) battery wiUi that of a Grofe's i 
equtd size. We select a few of the results : 

" The cast iron was excited by a mixture consisting of about Irar parts 
of sulphuric acid, two of nitric add, and two of nitre dissolved in water. 
The platina was exdted by equal parts of concentrated nitric and aai- 
X)huric acid. The zinc plates of both batteries were exeited by dSote 
sulphuric add of the same strength. The cast-iron battery was coBiider- 
ably superior to Grove's, in its magnetic power, in ita heating power, 
and. in its power of producing decomposition. The magnetie effeots d 
the two batteries were compared by means of a galvanometer and of a 
small magnetic machine. Grove's produced a deflection of 82^ ; tiie cast- 
iron caused a deflection of 85°. When the vdtaie currents of the two 
batteries were sent simultaneously in opposite directions through the 
helix of the galvanometer, the current fh)m the cast-iron battery de- 
stroyed the ddiection caused by Grove's, and produced an opposite deflee- 
tion of 60°. In the magnetie machine, the cast-iron battery produced 
fifty revolutions in a minute ; Grove's produced only thirty-five in the 
same time." 

The superiority of the heating power of the cast-iron battery was 
shown by its fusing a steel wire, which Grove's only raised to a duU led 
heat. Dr. CaJlan has been told by persons who tried the two batteries, 
that they found the heating power of the cast-iron battery to be twice as 
great as that of Grove's. 

The decomposing powers of the two batteries were compared by the 
quantities of the mixed gases which they produced during the space of 
tiiree minutes. The result dearly established the superiority of the oast- 
iron battery. Dr. Callan has found by experiment that a cast-iron 
battery is about fifteen times as powerful as a WoUaston bat- 
tery of the same size, and nearly as powerful and a half as Grove's. 
Hence our new cast-iron battery, in which there are 96 square feet of 
zinc, is equal in power to a WoUaston battery containing more than 
1400 square feet of zinc, or more than 13,000 four-inch plates, and to a 
Grove's containing 140 square feet of platiua. Now the battery made 
by ordier of Napoleon for the Polytechnic School, which was the largest 
zinc and copper battery ever constructed, contained only about 600 
square feet of zinc ; and the most powerful Grove's of whidi I have seen 
an account did not contain 20 square feet of platina. Hence the cast- 
iron battery bdonging to the College b more than twice as powerfiil as 
the hirgest Grove's ever constructed. 

* Misprinted Cullan,in theTear-book, 1848. 
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ELECTSO-B&ONZINO HETALB. 

Fob some time, the means of depositing a layer of brass or bronze on 
metals by means of the galvanic battery Ims been known in France, but 
the process was expensive. A solution for the purpose has been lately 
proposed to the Pans Academy of Sciences, which w^d ijnive the effect 
of cheapening the operation. It consists of a solution in water of 500 
parts of carbonate of potash, 20 of chloride of copper, 40 of sulphate of 
lino, and 250 of nitrate of ammonia. To produce bronze, a salt of tin 
IB substituted for the sulphate of zinc. By means of these solutions, it is 
said they can readily cover with a coating of bronze cast or wrought 
iron, steel, lead, zinc, tin, and alloys of these metals with one another, or 
with bismuth and antimony, after a previous cleaning, according to the 
nature of the metal. The operation is conducted with a cold solution. 
Hie metal to be coated is placed in connection with the native pole of 
a Bunsen battery ; a plate of brass or bronze being employed at the 
positive pole. When the objects have been covered with a coating of 
the metd desired, and have received their proper colour, they will be 
found, it is stated, to rival the Unest bronzes. 



ENOKHOUS APPLICATION 01 THE ELECTBOTTPE PB0CE8S. 

An enormous application of the Electrotype or Galvano-Plastic Pro- 
has been made in the sculpture of the cathedral of St. Isaac, at St. 
Peftersburgh, by the architect. After having made very important 
experiments, he was authorised to adopt this mode in the execution of 
the metallic sculptures and carvings for the following reasons : — 1. The 
idenlacal reproduction of the sculpture without chiselling. 2. The light- 
ness of the pieces, which enabled the architect to introduce sculptures of 
higher relief than any hitherto known, and to fix the pieces suspended 
fir6m the vaultings, without fear of accident, or of their being detached. 
S. The great saving of expense between these and castings in bronze. 
The gilding, also, was effected by the same process, and presented equal 
advantages. The sevan doors of the cathedral will be of bronze and 
deetrotype, the framework being of the former, and the sculptural parts 
of the latter. Three of these doors are 30 fset high, and 44 feet wide, 
the four others 17 feet 8 inches wide. They contain 51 bas-reliefs, 68 
statues, and 84 alto-relievo busts, of religious subjects and characten. 
The quantity employed in the dome is as follows : — Ducat gold, 247 lbs. ; 
copper, 52i tons; brass, 321^ tons; wrought iron, 524iton8; cast- 
iron, 1,068 tons. Total, 1,966| tons. — Description, by the JrtMect, 

ON THE ADTANTAOE 07 ELECTBOTYPINO DAGUEBBEOTTPE PLATES. 

Mb. Kilbubn, of Regent Street, London, has communicated to the 
FhilosopMcal Magcamey No. 218, the following simple experiment, 
demonstrating the advantages of electrotyping Dagueil^type plates. 

Purity of silver for the plates has always been much insisted on ; and 
of the various means that have been resorted to to obtain this, the battery 
process offen the most simple as well as the most satisfiactory means of 
accomplishing it. 

Pre/wre a pMte for silvering ; but in t\ie \\%ftft ot ^^^T&«ft%^^«&a5i- 
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type sflyer oyer the wliole fine of the pluie^ enlj permit the d^oait to 
take place over one half^ hy immernng the plate only half wij in the 
decomposition trough. [With a one quart Smee's battery, one minute 
will be sufficient.] Finish the plate afterwards on removing it firom the 
battery in th^^usnal way, as when preparing to receive the sensitive ooit* 
ing; and when "cross buffed," it will be perceived, on examining the 
sor&ce, how much blacker and nuure brilliant is the polish on the deo> 
trotyped silver hal^ the remaining half appearing by oontast quite 
greasy. The importance of this depth of black will at once be ajnre* 
dated when it is remembered that it is the black burnish of the suvw 
which forms the dark portions or blacks of the Daguerreotype pictue. 
If the plate thus prepared be now made sensitive, and placed in tiie 
camera, it will be found that the electrotype half has also an advant^^ 
in sensitiveness, the " halfed image" being about four seconds, or abMt 
one-third of the exposure, in advance of the other side not coined in the 
battery. Mr. Kilburn has tried this with a great variety of sdntMni^ 
and always with the same result. 

UK8SB8. BARLOW AND POSTBB'S PATENT IMPROTEXENTS IK BLBCIUC 

TELEGRAPHS AND APPARATUS. 

The Improvements specified under this patent consist, firsts in coat- 
ing, and thereby protecting and insulating the wires of telegraphs, witk 
gutta percha, or a compound thereof. To coat such wires with gutti 
percha is of course not new, but to coat them with the particolar conk' 
pound specified may possibly be so. The compound consists of one put 
by weight of New Zealand gum, and one part of milk of sulphur, araed 
to eight parts of gutta percha, by little and little, while in a kneading 
trough, and at a temperature of 120° Fahr. The coating is effected as 
follows : — Two pairs of rollers are made to revolve, by means of suitable 
gearing, at one uniform speed, and each pair is provided with a pipe 
fitted steam-tight to one end of their axis, through which pipe steam is 
admitted at pleasure, which serves to bring the rollers to a temperature 
sufficient to soften partially two bands of gutta percha passed between 
them. Then there is another pair of rollers which have their surfaces 
cut with semicircnlar grooves ; the grooves of the one roller correspond- 
ing, or falling right over, those of the other. The wires to be covered 
are wound upon reels, from which they pass between the second pair of 
Toilers. The bands or fillets of gutta percha are passed between the first 
pair of rollers, (and are so brought into an adhesive state), and the two 
bands of gutta percha, with the wires between them, are in this state 
passed between the second pair of rollers, by which the fillets of gutta 
percha are made to adhere together, and consequently to envelop the 
wires. 

Secondly. — ^The patentees propose so to govern the currents of elee- 
tricity as to cause the pulsations to indicate different signs and symbols. 
The pulsation of one current of electricity is made to move forward the 
axle or other recipient of motion to a certain distance representing five 
units : and that of the other current a distance in the reverse diredtiou, 
representing four units ; and ike con^oioA^ ^\)^ssjCvmi% cH ^&& V«^ wsBSG&a^ 
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a dnttnee represented by one nnit. Thus, supposing A and B to sipre- 
seat the two cnrrents, the sign will be indicated 

1st. by 1 pulsation of A, 
2d. by 1 pulsation of A and B, 
8d. by 1 pulsation of B, ^ 

and so on. TUm mechanical arrangements by whidi this is effected 
oo«U mU be rendered intelligible without engravings. 

Tkirdly, — ^The patentees describe an electric telegraph apparatus for 
indicating the passing and time of passing of a railway train. A dial is 
pierced with 60 holes at reg^ar distances, in which holes small plugs 
are placed. This dial is made to revolve once every hour. A metal 
spring presses against the face of the dial, and has the effect of thrusting 
baek any plug that may have been protruded. Above the dial is an 
etectro-magnet, which attracts, on the passing of an electric current from 
the station which the train has just passed, one end of a lever, the other 
end of which protrudes the plug immediately underneath it beyond the 
fiioe of the dial, so that the attendant is enabled, by looking at the dial, 
to see whether the train has passed the station, and what time has elapsed 
since it passed. 

The daims are — 

Istfy. The " modes" of coating and insulating the wires of electric 
telegraphs with gutta percha or its compound. 

2dly. The governing the currents of electricity so as to cause each 
polsation thereof, separately or conjoined, to indicate different signs or 
qrmbols. 

8d]y. The apparatus for indicating the passing and time of passing of 
ndlway trains. — Mechanici' Magazine, No. 1819. 

SUBAQUEOUS ELECTRIC TELEGRAPH. 

The practicability of transmitting signals by Electric Telegraph under 
Water has been experimentally proved by the Electric Telegraph Company, 
in Manchester. The wire used on the occasion was of copper, which, after 
having been wrapped with cotton and passed through shell lac, had been 
then covered with India rubber, cemented by naphtha. Wire of a similar 
description had been used with saccess in the Summit Tunnel, on the 
Lancashire and Yorkshire Bailway, through which the signals were with 
great difficulty transmitted by the ordinary wire. In the experiment 
made at Manchester, one end of the coated wire was connected with the 
wires at the Hunt's Bank station, which communicated with the Telegraph 
Company's Office at the Exchange Arcade, and the wire was then allowed 
to himg from the rnilway bridge over the IrweU into the river, where it 
remained in a large coil of about half a mile in length, under water, 
while the other end of it was carried, still under water, some hundred 
yards higher up, and on the Salford side of the river, where it was oon- 
iwcted with an instrument; and signals were transmitted from the 
one ^aoe to the other with the utmost ease. The deflection of the 
needle was only five degrees (a deflection which was easily accounted for 
iqpon the supposition that the coating of the signal ^^oi^ \i^ Vk^^"^ ^x!^. 
throng in »ome places by the wire which was WaoYm. on^ M^ \a ^t^Hsx^^ 
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the weights neoessary to retain the signal win in ita plan, in eonseqaense 
of the unusaally strong corrent wliid^ was rnnning, canaed hf the heavy 
rains of the night previously), the ordinary deflection being two or three 
degrees ; while in rainy weather, (snch as the day on which the experi- 
ment was made) it would probably amount to as much as fifteen degrees 
between Livei^pool and Manchester. 'Hie coated wire remained in the 
water daring the night, and next day the experimenta were r^eated with 
the same socoess." — Abridged from the Maneketier OumrtUam, 

THE CENT&AL ELICTKIC TELEGRAPH OTFICB. 

The Electric Telegraph Company have completed their Central Office 
in Lothbnry, the mechanical and electrical arrangementa in eonnenon 
with which are very interesting. The office is a large and lofty hsD, 
with galleries running round, supported by pillars. Under the galleria 
at each end of the hall are two long counters, over which are the maws 
of the various places to which messages can be sent. Behind the counter 
are stationed clerks whose business it is to receive the mesaage^^-cnterit 
in a form which will be presently described, — and pass it to another set 
of clerks who transmit it by machinery to the galleries above. A^joiiiiBg 
these are a series of rooms containing the electro* magnetic telegraphs of 
Messrs. Wheatstone and Cooke. They are placed on desks ; and Wore 
them, are seated the clerks whose province it is to work the aj^Muntni. 
Each apartment is provided with an electric dock showing true London 
railway time ; which, as our readers know, is observed throughout the 
departments. 

The wires are brought into the underground portion of the building by 
means of nine tubes, — each tube containing nine wires. They are sab- 
divided as follows : — 27 come from the North Western Railway, 9 from 
the Eastern Counties, 9 from the South-Eastem, 9 from the South- 
Western, 9 from the Strand Branch Office and Windsor, 9 from the 
Admiralty, and 9 are spare to meet casualties. The Admiralty have now 
an uninterrupted communication between their offices in WMtehall snd 
the Dockyards at Portsmouth; for which accommodation they pay 
£1,200 a-year to the company. On a level with the rooms in which the 
wires are received are several long and narrow chambers devoted to the 
batteries. Of these there are 108 ; each battery consisting of 24 plates. 
Sand moistened by sulphuric acid and water is used as the exciting 
medium. The batteries thus charged are found to remain above a month 
in good working order. They are so numbered and arranged in reference 
to the wires that any defect can be immediately rectified. Each railway 
has a division to itself, and thus all risk of confusion is avoided. 

At the date of this notice, (January, 1848) the Company had laid down 
2,500 miles of wire, and had upwards of 1000 men in their employ. 
There were 57 clerks employed in transmitting aud receiving messages, 
independently of those occupied in printing communications fur the news- 
papers. This is carried on in a large room connected with the galleiy. 
It is carried on with wonderful celerity, 1,000 letters being printed 
each minute at stations two hundred or more miles apart. The process 
Jia3 been thus briefly described; — A i^^ Q^^^Y^%i\.«>«SQM^Kt^fa. 
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inch broad is punched with holes at distances corresponding to the dash 
lines shown abo?e — these holes being the letters. Two cylinders, one, 
for example, in London, the other at Manchester, are connected in 
the nsDal manner by electricity. Supposing it may be desired by a party 
in London to print a message at Manchester the sdip, of paper is placed 
over the cylinder in London, and pressed upon it by means of a spring 
which plays in the middle. Thus, when those portions of the paper 
which present no holes appear, the contact is broken ; where the holes 
are presented, contact is made ; and accordingly, the current of elec- 
tricity will be conveyed or broken to the cylinder at Manchester precisely 
in the same ratio as it is received from the cylinder in London. Over 
the cylinder in Manchester is wound a sheet of paper dipped in a solution 
of nmsaiate of potash and sulphuric acid ; which enables it to receive, 
ana record by dark green lines, the strokes of electricity given oat by 
making and breaking contact with the cylinder at Londoti. There are 
vaiions ingenious mechanical arrangements connected with the process, 
whidi is the invention of Mr. Bain. 

A more detailed description of the Office will be found in the Athe- 
naum. No. 1056, whence the above has been selected. 

Mr. Holmes, the head of the Establishment, states, that he has reduced 
the expenditure of the battery power by the telegraph, to one-tenth of the 
amoimt required before ; so that now, instead of working on the long 
eiieoit (a ustance of about 250 miles) with an equivalent of about 240 
pairs of plates, 24 pairs do duty with much more effective result ; the 
reduced intensity not suffering so much by the defect of bad insulation. 
Hie most important point, however, is the economy of power when it is 
applied to the numerous stations throughout the kingdom, and the 
increased fsunlity of working through a much larger amount of circuit 
resistance. The addition consists in the substitution of a single small 
steel losenge three-quarters of an inch long for the two 5-inch astatic mag- 
netie needles, and placed between two small coils of peculiar shape. This 
fimn has the advantage, besides those already mentioned, of giving a 
signal free from that constant vibration of the needle against which so 
mndi has been said : the pendulous action of gravity being very limited, 
from ita better adapted form. 

ELECTBIC COPYING TELEGRAPH. 

This new adaptation of the Electric Telegraph, by Mr. C. F. Bake- 
well, is not confined to writing, but may be used with equal certainty to 
triinmit drawings. In his Tdegraph, words, traced from the original, 
are legibly copied on paper by an instrument that has no connexion with 
the one to which the transmitted message is applied, excepting by voltaic 
battery. The letters traced on the paper appear of a pale colour, on a 
dad: ground, formed by numerous lines drawn close together. The 
eommnnications thus traced, we understand, may be transmitted at the 
rate of five hundred letters per minute of ordinary writing ; and were 
dwrt-hand symbols employed, the rapidity of transmission would be 
quocbrapled. When this means of correspondence \ft m Q\y€tQ^A!(3»\i/\\i%\.^'^\ 
Si dropping a letter into the post-office, and vrcatVn^ divS% ^cst ^w ^3\!s«h^^> 
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we may apply it to the Copying Telegraph, have it oopied at the distant 
town in a minute or less, and receive a reply in our own oorrespondeat's 
handwriting almost as soon as the ink is dry with which it is penned. 
There are various means, too, for preserving the secrecy of oorNspon- 
dence, the most curious of which is, that the writing may be renctered 
nearly invisible in all parts but the direction, until its deliveiy to the 
person for whom it is designed. — Spectator, 

" KNOWLEDGE IS POWER." 

This Baconian axiom has been strikingly illustrated in the following 
incident. In the course of the pacification conference of Sir Harry Smith 
with the Kaffirs at King William's Town, a voltaic battery was fired <m 
the opposite slope about a quarter of a mile distant. Here a waizgonhad 
been placed at 300 yards distance from the battery, oommunioating m 
the usual manner by means of wires. The object of his Excellency was 
to convey to the Kaffir mind an idea of sudden and irresistible power. 
Accordingly, on a given signal from him — the waving of a small flag— 
the discharge instantly took place. The explosion shattered the carriage 
of the waggon, — canting up the body of the vehicle, so that it remained 
fixed by one end on the ground, at an angle of 45 degrees. The action 
was so sudden as scarcely to afford time to his Excellency to direct the 
attention of the Kaffirs to the experiment, but in those who were look- 
ing towards the pit, and saw the power exercised on a distant olject> the 
surprise manifested was amusing. " There," exclaimed his ExceU^iey, 
" is a lesson to you not to meddle with waggons; as you now see the 
power I possess, should you do so, to punish you." — South J^rkn 
Advertiser. 



FIRING SHELLS BY ELECTRICITY. 

This has been accomplished by Lieut. H. Moor, of the United States 
Navy ; and the following details of the invention are given by an 
American Correspondent of the Mechanics^ Magazine: — 

The loaded shell is prepared with the end of a coil of wire attached to it, 
which, on being discharged from the mortar, it carries out with it like tbe 
strinf? of a kite. The leng^th of the coil is considerably greater than the dis- 
tance to which the shell is to be thrown, and being laia so as to ran freely, 
the inner end of the wire is not disturbed by tbe motion of the shell, but ia 
free to be taken to a galvanic battery at any moment during its flight. It is 
a species of a magnetic telegraph applied to the flying shell, which it over- 
takes and explodes with the rapidity of thought. This method can only be 
used to advantage when the shell isjprojected with a moderate velocity, so as 
to be distinctly visible during its night. Tliis can be done to a distance of 
2000 feet ; as a large shell proiected with no greater velocity than sufficient to 
carry it to that distance, can be distinctly traced by the eye from the moment 
of its leaving the mortar to the end of its flight. The person in charge of tbe 
explosion keeps his eye fixed on the shell, and as it passes nearest the point 
of attack effects the explosion by a single Uiotion of the band, without once 
diverting his eye from the shell. As shells are at present used, they cannot 
be made to explode at the moment of coming into contact with an object, and 
in the open field are of no more service against a body of men than a shot 
of the same diameter: as the explosion cannot be depended on at the de- 
sired moment. But by effecting the explosion at the precise instant of 
coming in contact with a bo<ly ot troops, the efi^ect is incr; ased a hundred 
told. A constant succession of sucli ex^VosioiA Hto\i\!\ ^«i\x^ «sc) \k^^ of 
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men. Yht eSecU of the shell would not be confined to the immediate 
vMaStf, hat would octend to a jpreat distance in all directions according to 
the maipiiitude of the shell and the powder it contained. 

The ngfat 10-inch mortar weighs 1800 lbs. and carries a shell of 100 lbs. 
weight, containing 2 lbs. of powder. This great weight of the shell is intended 
to give it sufficient density and strength to i^roject it to a great distance, and 
to penetrate hard substances. But for use m the open field a 104nch cylin- 
drical shell of the same length, made of half-inch wrought iron, weight 
55 lbs. and carries 20 lbs. of powden and has sufficient density and strength 
to project fh>m 1000 to 2000 feet. By increasing the length of the shell, the 
quantity of powder could be proportionally increased. A fortification armed 
with diells of this description would have an inexhaustible supply of mining 
above ground, or, in other words, of throwing marlines into tne midst of 
an enemy and explodina^ them at the most decisive point. And as this 
could be done from a distance of 2000 feet up to the very walls, no force 
could approach near enough to carry the works by the usual method. There 
are many other applications of this method, particularly to destroying ships, 
firom the great extent of infiammable surface which they expose in the sails, 
spars, and decks. For distant firing, no change is to be made in the present 
method ; the same shots and shells to be used as heretofore, until the firing 
approaches to within about 500 yards, when the cylindrical shells are to be 
nara with the new method of explosion. 

A 6-inch cylindrical shell, one foot in length and a quarter of an inch 
thick, to fit a S2-pounder, weight 27 lbs. and carries 12 lbs. of powder. This 
loaded shell weigns 39 lbs. ana has one-third the weight or density of solid 
iron, and requires but a moderate velocity to project it to a distance of half 
a mile. For shorter distances the length of the shell may be increased to 
two or three feet, so as to contain from 20 lbs. to 80 lbs. of powder, and it can 
be thrown with sufficient accuracy to produce the most destructive efi'ects. 
In the same manner the 8-inch shell, with a length of from two to three feet, 
will contain from 40 lbs. to 50 lbs. of powder, and the 10-inch from 60 lbs. to 
80 lbs. These shells are to be protected from the guns at present in use, 
after the necessity for distant firing has ceased ; and they will afford a means 
of attack and defence at close quarters which it will be impossible for any 
force to withstand. In general, no change in the armaments will be required 
for the use of these shells ; they can be fired from any kind of guns at close 
quarters. 

There is a very light species of brass ordnance (cohom mortars) which 
might be used with advantage with these shells. A 10-inch mortar of this 
description weighs but 700 lbs. and has sufficient strength to project a cylin- 
drical shell containing 30 lbs. of powder. As the weight is only about the 
same as a light field-piece, it could be easily transported, and at close 
quarters it would be more effectual than a whole park of small artillery. 

8TAITE*S PATENT ELECTBIC LIGHT. 

An experiment, exhibited at Newcastle, of this new mode of Lighting, 
was briefly described in the Year-book of Facts, 1848, p. 148. The 
patentee has since given several public exhibitions of the novelty : one of 
these, at the Hanover Square Rooms, in London, we find thus popularly 
described in No. 344 of the Illustraled London News : — 

The light was produced from a galvanic battery of moderate size, em- 
bracing in its construction and elements several improvements, so as to 
render the battery constant, continuous, and regular in its action, and 
economical in cost. By means of solid copper wires, the electric fluid is 
conveyed to the lamp, which may be placed on a table or suspended from 
the ceiling. In this lamp are two cylinders of carbon, which are used as 
electrodes, that is to say, the current of electricity is passed from one to 
the other as they stand end to end, their ends bem% ^^^lidx^V.^ V^ vs^\^- 
terrai of £rom lesa than one-twentieth to about \wil «sv Vqj^ ^ssRf^i^ibs^ 
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to the power of the electric cnrrent used ; and these cyliiidere are moved 
by a clock-work arrangement, in proportion as they an consomed, at a 
speed which is regulated by the cnrrent. To render the li^t continnons, 
it is necessary that these two pieces of carbon should first be brought 
into actual contact, that the current may pass, and then be separated to a 
short distance apart. This is accomplished by means of tie eurreiU iUe^, 
without manual aid. As the carbon gradually wears away (about hi^ an 
inch an hour), the same regulated distance between the two elecbxides is 
ensured by like means. The apparatus (if it may be so called) to effect 
this self-regulation is an electro-magnetic instrument, placed immediatdj 
under the plate of the lamp, and through which the current of deetridty 
is made to pass. The principle of this instrument is extremely ingeniooi, 
and in some degree resembles a galvanometer: the galvanic current 
passing through a coil of wire, magnetises a bar of soft iron which is 
passed through the coil ; and, in proportion as the current ia strong or 
feeble, the magnetised bar rises or faUs. When the current is in exoos, 
it actuates an escapement, and the two electrodes are drawn to the ie< 
quired distance apart ; and when the current passing is less than the 
regulated quantity, the motion is reversed, and the electrodes are drawn 
closer together. By these means, not only is the light rendered stetul^ 
and constant, but only so much of the generated fluid is allowed to pass 
as is developed in light — effecting an economy of the battery power never 
before approached. 

The light equalled between 800 and 900 standard wax candles. Tht 
prismatic rays were subsequently shown by Mr. Staite, and were as 
vivid and bright as those from a simbeam, and perfectly identical in 
colour, showing the light to be, in purity, equal to that of the sun. 

Exhibitions of this electric light were subsequently given in Trafalgar 
Square ; and great interest has been excited by the sJIeged probability of 
the invention superseding gas lighting. Its completeness has been much 
disputed by practical men ; more especially, the trouble and expense at- 
tending the working of the battery, in which nitric acid being employed, 
it is maintained that changes are continually occurring at both poles. 

The reader will find the invention minutely described and illustrated, 
from the Patentee's specification, in the Mechanics* Magazine, No. 1275. 

In Paris, an exhibition of another Electric Light has been given, in the 
Theatre du Palais Royal, with great success. We believe it was about 
1820 that Bunsen first caught the idea of attaching cones of carbon to 
the poles of the conductors from the battery, and inclosed in an exhaasted 
glass globe ; and this produces a light so vivid, that the eye cannot bear 
it for an instant. The experiment was repeated in Paris, some time 
since, on a large scale, at the Place de la Concorde, and far surpassed any 
previous conceptions. The flame was wonderfully intense; and as the 
reflector was turned to different portions of the surrounding scenery, 
each object arose to sight with a light equal to day, and with a sudden- 
ness from the darkness thai appeared magical. The illumination of the 
theatre in the Palais Boyal is thus described :— The electric light, with con- 
tinuonB spark, obtained by the new battery of MM. Lemolt and Arch©- 
refia, was used by the man&ger to V\i!Luwu(i9 V^^ V^xsaa. 1[^ yd\x^\(.^ ^V 
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the spark eclipsed the lights of the lustre, and those on the stage. By the 
aid of an ingenious piece of mechanism connecting him with the wires 
from the battery, M. Lemenil, an actor, placed in front of the stage, 
emitted from himself a spark of such brilliancy, that the theatre was as 
light as during bright sunshine. The importance of the peculiar arrange- 
ment of this battery is, that the spark obtains a continuity of brightness 
before unknown. The spark itself, although smaller than the flame of a 
common gus-bumer, is said to be equal to 300 burners ; it consequently 
snpasses all the hydro-carbon lights, and it throws its rays to a distance 
thiee times as great. 

On December 5th and 7th, this Electric light was publicly exhibited 
in London, with sncoess. 



ELECTSICITT DEVELOPED BT CUEtflCAL ACTION. 

That degant and correct experimentalist, Faraday, has shown that 
line and platinum wires, one-ei^teenth of an inch in diameter and about 
half an mch long, dipped into dilute sulphuric acid, so weak that it is 
not sensibly sour to the tongue, will evolve more electricity in one-twen- 
tieth of a minute than is given by thirty turns of a large and powerfid 
|dste dectrical machine in full action; a quantity which, if passed 
throogh the head of a cat, is sufficient to kill it, as by a flash of lightning. 
Pimmng this interesting inquiry still further, it is found that a single 
grain of water contains as much electricity as could be accumulated in 
800,000 Leyden jars, each requiring thirty turns of the large machine of 
the Eoyal Institution to charge it, — a quantity equal to that which is de- 
vebped from a discharged thunder-cloud. " Yet we have it under perfect 
eommand ; can evolve, direct, and employ it at pleasure ; and when it 
has performed its full work of electrolization, it has only separated the 
elements of a single grain of water."* 

ELECTBO-HAONETIC INDUCTION. 

PAor. W. Thomson has communicated to the British Association, a 
pi^)er " On the Theory of Electro-magnetic Induction," the object of 
whidi was to prove i priori a very beautiful theorem lately given by 
Newman, in his researches on this subject lately laid before the Berlin 
Academy of Sciences, — ^which theorem completdy expresses the circum- 
stances that determine the intensity current induced by a closed linear 
conductor (a bent metallic wire with its ends joined, under the influence 
of a magnet bar in a state of relative motion). The principle on which 
Prof. Thomson demonstrates the same theorem h priori is the axiom 
that " the amount of work expended in producing the relative motion on 
which the dectro-magnetic induction depends, must be equivalent to the 
mechanical effect lost by the current induced." — Mkenaum, No. 1068. 

* From " The Poetry of Science : or Studies of the Physical Phenomena 
of Nature." By Robert Hunt. This is one of the most charm ins: books 
published during^ the past year : its truthfulness and graceful style must 
render the work very popuuur. 
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THE BAKESIAN LECTUKE. 

On Dec. 7) Dr* Faraday deli?ered to the Royal Society* the Bakerian 
Lecture, " On the Cryst^dline Polarity of Bismuth and other hodies, and 
on its Relation to the Magnetic Form of Force." The author states 
that in preparing small cylinders of hismuth by easting them into ghss 
tubes, he had often been embarrassed by the anomalous magnetic r^olts 
which they gave, and that having determined to investigate the matter 
closely, it ended in a reference of the effects to the crystalline condition 
6f the bismuth, which is stated in the lecture, an abstract of which will 
be found in the Athenaum, No. 1 103. In conclusion. Dr. Faraday re- 
marked " how rapidly the knowledge of molecular forces grows upon us, 
and how strikingly every investigation tends to develope more and more 
their importance, and their extreme attraction as an object of study. A 
few years ago, magnetism was to us an occult power affecting only a few 
bodies ; now it is found to influence all bodies, and to possess the most 
intimate relations with electricity, heat, chemical action, light, crystalli- 
zation, and, through it, with the forces concerned in cohesion ; and we 
may, in the present state of things, well feel urged to continue in onr 
labours, encouraged by the hope of bringing it into a bond of union inth 
gravity itself.* 



'» 



CAPILLAET ATTRACTION. 

Mr. W. Swan, in concluding a series of experiments " On certain 
Phenomena of Capillary Attraction exhibited by Chloroform, the Fixed 
Oils, and other Liquids," observes, that " if the phenomenon of the 
flattened surface of two immiscible liquids has received a correct explana- 
tion on the hypothesis of a strong mutual attraction of thdr molecules, 
and if this phenomenon is found to appear only in cases where the 
liquids have a decided chemical affinity for each other, an interesting con- 
nexion is thereby established between chemical affinity and the mechani- 
cal force of cohesion, tending to prove that they are modifications of the 
same force; while the whole subject of the mutual attraction of two 
liquids opens up an interesting, and, so far as Mr. Swan is aware, a new 
field of inquiry in capillary attraction." — See FMloiopMcal Maaazine, 
No. 219. 



" spheroidal" steam. 
It will be in the recollection of our readers that at the meeting 
of the British Association at Cambridge, M. Boutigny exhibited some 
remarkable experiments proving that water when projected upon dull red- 
hot metal assumed a peculiar (spheroidal) state, and evaporated slowly at 
a temperature which never exceeds 190° Fahr.f The vapour, however, 

* The Earl of Rosse, President, in the chair ; this bein(? the first meetinic ef 
the Royal Society since the election of his Lordship to the Presidentship. 
t See Year-book ot Facts, 1846, p. 188. 
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escaping from this spheroid acquires the heat of the metal with which 
it is in contact, and has an elastic force very superior to that of ordinary 
steam. Taking advantage of this fact, M. Testud de Beauregard has 
oonstrncted a steam-engine on this principle, and an experiment is 
being made on a large scale in London. The idea is not, however, 
new. In 1825, Mr. J. C. C. Raddatz obtained a patent for an inventioa 
of Br. Ernst Alban, which involved precisely the same principles. Since 
that time, Mr. Thomas Howard has patented an engine in which water 
was projected in small quantities upon a plate of iron resting on hot 
mercnry. Ndther of these appears to have been successful ; but we 
anderstand that the present patentees hope to avail themselves to a 
greater degree than has hitherto been practicable of the laws of this 
'* spheroidal" water which have been so industriously worked out by M. 
Boutigny. — " Scientific Gossip" in the Jthenaum, No. 1106 ; Jan. 6, 
1849. 



SEMABKABLE EXPESTMENTS IN EBULLITION. 

M. Marcet boiled distilled water in a balloon that had contained sul- 
phuric acid heated to 802° F., but had subsequently been well washed. 
He observed the following phenomena : — The water in the balloon com- 
menced to boil regularly between 212° and 213-8° F.; but almost 
immediately after the ebullitionary movements slackened visibly, the 
bobbles of vapour soon ceased to rise uniformly from the whole surface 
of the balloon, a few bubbles only sprung from time to time from certain 
parts of the btdloon, and the separation of these bubbles from the sides of 
the vessel proceeded by sudden and violent bursts. The thermometer 
rose rapidly to between 217° and 219°. M. Marcet now increased the 
flame of the spirit lamp ; this proceeding seemed, as it were, to force on 
the production of vapours; the number of bubbles augmented, but they 
continued to form with difficulty, and to separate from the sides of the 
vessel by bursts. At the disengagement of every puff of vapour the 
thermometer fell suddenly to the extent of severed tenths of a degree, 
rising again immediately after. M. Marcet now diminished the intensity 
of the flame suddenly, whereupon the ebullitionary movements ceased 
almost completely, but the thermometer, instead offdUing, rose suddenly 
to between 221° and 223° F. At this elevated temperature the water 
continued for several seconds without the disengagement of a single 
bubble, or the manifestation of any of the usual signs of ebullition. 
Upon increasing anew the intensity of the flame, a few large bubbles de- 
tached themselves with difficulty, and the thermometer fell by 1*8 to 2*6 
degrees, rising anew immediately on diminishing the intensity of the 
flame. Whilst the thermometer was marking 222° F., and the ebullition 
of the water seemed almost entirely suspended, a few iron filings were 
thrown into the balloon ; the result was instantaneous ; the ebullition re- 
commenced with considerable energy : every metallic fragment formed a 
species of focus from which sprung innumerable bubbles of vapour, and 
the thermometer fell immediately to about 212° F. The same result 
ensued, though in less a degree, upon the introduction, ot ^"^YDLci^)..^! y^^^xs.^^ 
glass into the balloon. The suapendou oi & soisiSl tc«:^^\i\> ^"^ \t^\^\^ 
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the water (in a manner to keep the metal firom oontaet with either the 
sides or the bottom of the balloon) produced similar effecta, but in a 
much less degree, the thermometer fedling rarely below 217*4° ^> 

M. Marcet tried the same experiment with aloohol ; the results were 
the same as those obtained with water. 

Finally, M. Marcet has shown that, whatsoever the nature of Hhit 
boiler, the temperature of the steam is invariably lower than that of the 
water from which the steam is generated. In glass vessels this difference 
amounts on an average to 1*908 d^prees, — ^in metal vessels only to between 
0*27 and 0*86 of a degree. 

There is but one exception from this rule, viz. where the inside of the 
boiler is coated with a thin layer of sulphur, or gum-lac, or any dOiat 
matter possessing an adhesion for water; in that ease the b(Hling wits 
and the steam have the same temperature. 

We see accordingly that, contrary to the generally received notkn, tt 
is not in metal vessds that the ebullition point is lower under a stronger 
pressure, but in glass vessels, if the latter are coated inside with sulphur, 
gum-lac, &c. — Frqfessor Longet : Pharmaceutical Times. 

OXIDATION OF THE DIAMOND. 

A FAPEE has been read to the British Association, from Professors 
R. E. and W. B. Rogers, " On the Oxidation of the Diamond in the 
Liquid Way." The processes for oxidizing the diamond hitherto 
described consist in actually burning this gem, either in the air or in 
oxygen gas, or in some substance rich in oxygen, as nitrate of potassa. 
In all these experiments, a very elevated temperature is required. It is, 
therefore, interesting to discover that the diamond may be converted into 
carbonic acid in the liquid way and at a moderate heat by the reaction of 
a mixture of bichromate of potassa and sulphuric acid ; in other words, 
by the oxidating power of chromic acid. To succeed in this experiment 
it is necessary to reduce the diamond to the most minute state of division. 
A single grain of the gem will suffice for many experiments. In repeated 
trials, more than half a grain has never been used, and clear evidence 
of the oxidation has been obtained by the evolution of carbonic add. 
The bichromate of potash when heated is always found to afford some 
carbonic acid ; but error is avoided by first heating the acid alone in the 
retort to about 350°, then adding the bichromate by degrees, and stirring 
the mixture so as to effect a complete separation of chromic acid. A very 
brisk reaction takes place — much oxygen is disengaged, and with it any 
carbonic acid which the materials themselves are capable of evolving. 
When no more carbonic acid can be detected by lime-water tests, the 
powdered diamond is carefully added. The evolution of carbonic acid is 
soon evinced by the growing milkiness of lime-water, and this continues 
slowly to increase as long as there is any free chromic acid in the retort. 
The chief point of interest in the subject, however, is the fact — now 
published for the first time — that the diamond is capable of being oxidated 
in the liquid way, and at a comparativeiy moderate temperature ; varying 
between 350^ and 450° 
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CARBONATE OP MANGANESE IN IRELAND. 

This sabstance has been foand in the townland of Glandree, parish of 
Tnlla, in the eastern portion of the connty of Clare. The precise locality 
is near the top of a mountain, about 900 feet above the level of the sea, 
on the side of a new road connecting Scariff with Gort. 

The rock of the locality is the old red sandstone, from nnder which the 
day-slate rises dose by. The snrface is, however, very much covered 
by boulders of sandstone and by bog, and broken into hummocks, sepa- 
rating little basins, in which deposits of marl, very rich in lime, and of 
modi vahie for agricultural purposes, are usually found. Amongst them, 
and firom the precise looality already stated, was one fawn-colour^ earthy 
matter which effierveseed strongly with adds, especially when heated, 
and which, on more exact exammation, turned out to be not carbonate 
of lime, bnt carbonate of manganese. 

This sobstance forms a layer of several inches thick, lying under a 
stratum of bog of about two feet thick, and resting on the partially de- 
eomposed sur&ee of the underlying sandstone and slate rocks. 

TiLe composition of two different specimens of this mineral was found 
to be — 

A. B. 

Protocarbonateofmanipmese 74'55 79*94 

Carbonate of lime a trace 2*43 

Protocarbonateofiron 15*01 11*04 

Clay and sand *33 *37 

Organic matter, moisture, and loss 10*11 6*22 

100*00 100*00 

The carbonate of manganese is known to be one of the rarest forms in 
which that metal occurs ; and, so far as Sir R. Kane is aware, it has been 
hitherto found only in a compact and crystallized form. The condition 
of the substance now described may therefore possibly be quite new to 
science ; but certainly it has not been found constituting a kind of marly 
deposit spread extensivdy under bog, nor is it known at all as an Irish 
mineral. 

It is highly probable that the study of the action to which this material 
is subjected under its native condition, may throw some light on the 
theory of the impregnating and cementing of rocks by the peroxide, and 
indeed perhaps to the mode of generation of the native earthy peroxides 
of manganese. — Communicated by Sir Robert Kane to the Philotophical 
Moffazme, No. 212. 

EXTRACTION OF SILVER. 

Dr. Perct has communicated to the British Association, his " Experi- 
ments connected with the Extraction of Silver frx)m some of its Ores by 
the Wet Way, with a Notice of a Process as a Substitute for that of 
liquation." This communication proposes to treat silver ores with 
hyposulphite of lime and chloride of Hme ; and from experiments detailed 
by Br. Percy there appears every reason to believe that these substances 
may be employed economically, and both gold and s\\^«x csXt^X.^Wk^ ^is^ 
easy^ and effective method. A process as a sub&titule iox \\\&\* ^IXvs^v^'^ 
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was also suggested. Mr. Hant proposed, from tlie importance in a 
practical point of this commiuiication, that it be printed entire in the 
volume of Transactions. Col. Yorke seconded this proposition; and it 
was adopted. 

CHEHISTBT OT METALLUKOIO FBOC18SB8. 

Dr. Febct has illustrated to the British Association, " The Chemistnr 
of the various Metallurgio Processes now practised around Swansea. 
Of course, that of copper smelting formed the main subject. In the first 
place, the varieties of the ores employed — ^viz., the oxide of ooppo*, the 
sulphuret and the double sulphuret of copper and iron, and the recently 
imported carbonates— were described. The processes of roasting to expel 
the arsenic, and to a certain extent the sulphur, and the arrangements of 
the furnaces, were minutely detailed. A great number of specimens, 
showing every stage of the process, were exhibited. The smeltiDg pro- 
cess formed the next subject of consideration ; which was well described 
and amply illustrated. The various qualities of copper produced from 
different ores, and the causes of the differences as fiar as thej are known, 
were examined. In addition to the ordinary processes of lednetion, the 
recent process patented by Mr. Napier, in which the ore is reduced by 
taking advantage of the chemical affinity a( iron for the sulphur of the 
ores, was described. It was thought to possess many advantages, and 
the copper produced by the process was of an exceedingly good dianietcr. 
A short notice was taken of the works at Ystalyfera, where anthracite is 
employed for fusing iron, and the heated gases escaping at the iof of 
the fiumace are coUected and employed to heat the boiler of a steam 
engine ; by this, saving the entire amount of the ordinary fuel. In con- 
cdusion, the necessity of uniting practical knowledge and experimental 
science was insisted on, and the great importance of some school in 
which, as at the Ecole des Mines, a good practical mining and metallur- 
gical education could be obtained, was strongly urged. — Athenaum. 

ART17ICIAL aUABTZ. 

M. Ebelmen has submitted to the Paris Academy of Sciences, some 
specimens of Artificial Qiuurtz. Amongst them are some to which he 
has given various tints by mixing colouring substances with the silidc 
acid. The specimens impregnated with chloruret of gold are remarkaUy 
beautiful. At the end of a certain time the chloruret of gold is decom- 
posed, and streaks of gold appear in the entire mass. The decomposition 
IS accelerated by the action of the solar light, and under its influence, also, 
bright colours are obtained — sometimes blue, sometimes red, and some- 
times violet. By a modification of his process, M. Ebelmen obtains a 
true natural mineral, the hydrophane. It is a silicions, porous, and 
opaque substance, which becomes perfectly diaphanous as soon as it is 
plunged in water. M. Ebelmen has ascertained that this substance 
absorbs gases as powerfully as charcoal. 

CHRinCAL ANALYSIS Of THA. 

Iif the proceediagB of the London C\iemc«l^ode\:^,VJB«»S&«st\sltexs&v 
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ing pttfMr by Mr. Warrington on the Analysis of Tea, in which he 
states that he has not only removed the whole of the colonring matter, 
or glazing, from green tea, but been able to analyze the matter removed, 
and prove it, by chemical evidence, to consist of Prussian blue and 
gypsum principiuly. So that, in fact, the drinkers of green tea, as it 
comes to the English market, indulge in a beverage of Chinese paint, 
and might imitate the mixture by dissolving Prussian blue and plaster-of 
Pkris in hot water. The Chinese do not drink this painted tea : they 
fflUy sell it. — Gardener^ Ckromde, 

EXPLOSION OT GAS. 

DuBiNO the Coroner's investigation of the cause of a late destructive 
fire and explosion in Albany Street, Dr. Amott, having inspected the 
premises, and heard the evidence, stated that he believed an admixture of 
Coal Gas and Conunon Air capable of producing such an explosion. One 
measure of ordinary coal gas requires ten measures of atmospheric air to 
render it in the highest degree explosive. The greatest explosion that 
can be attained will be efifected from one part coal gas and ten of common 
air. The result of such a mixture would be to increase the volume about 
fifteen times ; tiiat is to say, that one room containing one part of coal 
gM and ten of common air would expand sufSciently to fill fifteen rooms 
witii the same mixture, and the explosion of the whole would be in- 
•tantaneous. 

Ab a preventive of such explosions. Dr. Amott stated : — Gas ascends 
to the top of a room ; and there remains usually at the top of the air as 
oil does upon water, and the more it is mixed with atniospheric air the 
more explosive it becomes : and the surest remedy is to have a ventilator 
it the top of each room, in the chimney. Ghis ascends almost three 
times as much as ordinary smoke, and the draught in the chimney would 
be sore to carry it ofi*, inasmuch as a chimney is always an air pump. 

The Coroner believed that, if the explosion had been caused by gun- 
powder, it could not have been more terrific than in this case. 

Dr. Amott said, gunpowder was nothing more than gas very much 
condensed ; a cubic foot of the united gases, coal gas and atmospheric 
air, was equal to half an ounce of gunpowder. The Doctor said he would 
not pledge himself as to the amount of expansion, as he had understood 
other scientific gentlemen had differed with him, one declaring it would 
only increase six times. The result, however, would be the same as 
regards explosive powers. 



NEW HTDRO-CABBON OAS. 

An apparatus of novel construction has been paiented by Mr. Stephen 
White, for the manufacture of Gas from water and common tar, or resin, 
&c. The apparatus consists of three retorts placed in a stove, two of 
which are filled with charcoal and thin pieces of iron, and the other with 
iron chains hanging from a centre bar. The first two retorts are for 
the decomposition of water, which is regularly supplied by means of a 
syphon-pipe passing through and into the centre oC tVi<&i^Qn\.\ >^^'«^^x. 
in pasang through the heated material becomes coiiNe3\A!^ VoX.^ ^>ax^V^< 
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drogen and per-ozide of earbon. It then passes into the third retort to 
receive its dose of bi-carbaret of hydrogen, which is prepared from eonir 
mon tar, resin, or similar substances, passing or dropping on the red-hot 
chain, firom a syphon tube which regulates its supply. This causes the 
tar or melted resin to throw off an abundance of bi-carburet of hydrogei 
gas. The gases being mixed in this manner, are immediately conyi^ 
into the gasometer for use, without any purifying vessels whatever, none 
being required. The great advantages arising from this invention appeir 
to b^ the small, simple, and cheap apparatus required, and the beautifta], 
dear, and bright li^t produced, surpassing the ordinary coal gas ; alw^ 
its perfect purity, being frw of any nuisance in its manu&cture ; and, 
above all, so pure and innoxious that it may be burnt in any private room 
without the least ill effects or smoke r^ulting from it. This can be 
made and supplied at a price considerably less than that of coal gai. 
Thus, we see accomplished the foretelling of that eminent chemiit and 
philosopher, the late Sir Humphry Davy : " that at sonne future time gei 
woidd be generated from water for general purposes, surpassing eoal gu 
in brilliancy and purity.*' 

ON 80MB FBOPERTIES OP CABBON. BT M. LAZOWBXI. 

The Properties of Carbon are numerous ; they have been pntir 
studied, but every day produces new facts : when it is in a state of igni- 
tion, it possesses some very remarkable properties. 

'When a piece of ignited charcoal, which is very dean and free from 
ash, is inmiersed into a solution of a metallic salt, it reduces the metallic 
salt which is contained in it, and the metal itself is deposited with all its 
natural brilliancy on the piece of charcoal. Thus, the salts of tin, copper, 
platina, palladium, mercury, silver and gold, &c,, furnish moat briUiaut 
deposits. 

M. Lazowski has remarked, he says, that when the salts are too acid 
or too much concentrated, no effect is produced. The dilute solutions of 
the salts of copper often yield, by covering the charcoal, the most varied 
shades of colour, from the finest azure blue to that of metallic copper. 
The parts of the charcoal upon which certain metals are deposited in pre- 
ference, are the extremities ; whilst other metals cover equally all the 
surface of the reducing body ; at other times, and this occurs with the 
protochloride of tin, the metal appears in very brilliant crystals, dis- 
seminated on the periphery of the charcoal.— /(7»r». de Chim. Med. ; 
P/dlos, Mag. No. 212. 

CONSTITIITION OP THE ATMOSPHERE. 

M. DoTERE having had particular occasion to examine the phenomena 
of respiration of man and animals exposed to the influence of the vapour 
of aether, he was induced to try the protochloride of copper as an absor- 
bent of oxygen in gaseous mixtures. The favourable results of the 
employment of this reagent having induced him to pursue the study of 
endiometry, he succeed^ in effecting a combination of instruments with 
simple means of correction and easy management, which gave the original 
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>lame of a gas, and that of the residue which any absorbent leaves, 
ithin a tea-thousandth part. 

The author was surprised to find that his method indicated larger pro- 
srtions of oxygen than those generally admitted, and that even among 
lem considerable variations occurred. M. Doy^re continued his opera- 
ions for four months, and the results proved that the composition of the 
ir varies incessantly. In general the variation is slight, and the propor- 
ions of oxygen varying between 208 and 210 parts in 1000 ; but this 
ariation was found to go as low as 205, and as high as 212. These 
preat differences never occurred suddenly ; the quantity having diminished 
vt increased as gradually as consists with such a description df facts. M. 
Doy^re shows that his results harmonize perfectly with those of MM. 
Boossinganlt and Dumas obtained at Paris; with those which were 
obtained by M. Stas at Brussels ; and with the great work achieved by M. 
Lewy with respect to the air of the North Sea, and that of Guadaloupe. 
Be also proves that Dr. Front's experiments on the weight of the air, 
md those published by M. Regnault, agree with his view of the subject, 
md prove that the air is continually varying. 

He shows, also, that the densities of oxygen and nitrogen given by M. 
Kegnault do not agree with the composition of the air when stated to 
x>ntain only 209 of oxygen ; and that they indicate 213^ thousandths of 
>zygen if the mean density of nitrogen be adopted, and 212 to 215 if the 
extreme densities resulting from the experiments of M. Regnault be pre- 
ferred. — Compter Bendus ; Fhilos. Mag. No. 220. 

ANALYSIS 07 IBfPUBE AIB. 

Lassaigne has examined the nature of the Air of those places where 
men and were living in a crowded state, and where there was hardly any 
oommunication with the external atmosphere. The results obtained 
were almost invariablv the same. Of 100 volumes of air there were 
79.35 to 80.10 azote, 19.35 to 20.10 oxygen, 0.52 to 0.62 carbonic 
add. The air near the ceiling contained as much carbonic acid as that 
near the floor. 

Grager, of Miihlhausen, ascertained the proportion of ammonia con- 
tained in the atmospheric air, by allowing the latter to pass through 
bydroehloric acid, and binding it thus to platina. He found that 1.06 
^bie metre at O*' C. contained 0.0008466 granunes of carbonate of am- 
monia, or that 100,000 parts of atmospheric air contained 0.6148, that 
is, three-fifth millionths of carbonate of ammonia. An inquiry on rainy 
lays and in dry weather was attended with the same results. 

OZONE IN THE ATMOSFHEBE. 

Protessob Schonbein has stated that the peculiar substance to which 
lie has given the name of Ozone is to be detected in varying proportions 
in the Atmosphere ; in which it is to be discovered by a mixture of iodide 
sf potassium and starch. Slips of paper are smeared with the following 
(xnnposition : a drachm of common starch is mixed with, ^sl v^qx^^::^ ^\ 
boiling water, and the boIjuUovl boiled until it is o{ t\i<& cows^sX.c:iifi& c:^^*^^ 
V0d in the IfLuadr^ ; then twelye grains of igdide ot ^X^ssaxixa. «:t^ \a\sfc 
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added, and the whole well mixed together. The presenoe of onme ■ n- p 
dicated hj the decompoeitiou of the potassium salt and the formatioa oft {' 
hlue iodide of starch. Dr. Moffatt, from the results which he has ob- 
tained (and a great number of specimens showing the changes produced 
on the iodide of potassium were exhibited to the Section), comes to the 
conclusion that the presence of ozone in large quantities in the atmo- 
sphere is invariably attended with catarrh and mocons diarrhoea.— iV^ 
eeedinffs of the British MsoeiaiioH, 

AIR AND WATER OF TOWNS. 

A REPORT on this inquiry has been read to the British Assoeiaiion, lij 
Dr. Smith. Tn commencing his statement, the author says, it has kog 
been believed that the Air and the Water have the most important hh 
fluence on our own health, and superstitions have therefore oonstantljr 
attached themselves to receptacles of the one and emanations of flw 
other. The town has always been found to differ from the country : this 
general feeling is a more decisive experiment than any that can be made 
in a laboratory. The author proce^ to examine aU the sonroes from 
which the air or the water can be contaminated. The various mana* 
Pictures of large towns, the necessary conditions to which the inhabitants 
are subjected, and the deteriorating influences of man himself, are ex- 
plained. If air be passed through water, a certain amount of the organie 
matter poured off from the lungs is to be detected in it. By continuing 
this experiment for three months, Dr. Smith detected sulphnrie add, 
chlorine, and a substance resembling impure albumen. These substanoes 
are constantly being condensed upon cold bodies, and in a warm atmos- 
phere the albuminous matter soon putrilies and emits disagreeable odours. 
The changes which this substance undergoes by oxidation, &c., are next 
examined, and shown to give rise to carbonic acid, ammonia, sul- 
phuretted hydrogen, and probably other gases. The ammonia generated 
fortuuately from the same sources as the sulphuretted hydrogen materially 
modifies its influences. The consequences of the varying pressure of the 
atmosphere have been observed ; and it is shown that the exhalations of 
sewers, &c., are poured out in abundance from every outlet when the 
barometric pressure is lowered. By collecting the, moisture of a crowded 
room by means of cold glasses, and also dew in the open air, it was fonud 
that one was thick, oily, and smelling of perspiration, capable of decom- 
position and production of animdcules and confervse, but the dew 
beautifully clear and limpid. Large quantities of rain-water have 
frequently been collected and examined by Dr. Smith ; and he says, — I 
am now satisfied that dust really comes down with the purest rain, and i 
that it is simply coal ashes. No doubt this accounts for the quantity of , 
sulphites and chlorides in the rain, and for the soot, which are the chief i 
ingredients. The rain is often alkaline, arising probably from the am- 
monia of the burnt coal, which is no doubt a valuable agent for neutra- 
lizing the sulphuric acid so often found. The rain-water of Manchester 
is about 2i° of hardness, — hai'der, in fact, than the water from the | 
neighbouring hills which the town intends to use. This can only arise | 
li'om the ingredients obtained in the Vawu «\.mQs^<escft, '^"oiuMb&'o^^ ' 
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ourions pcnnt is the Uxi that organic matter is never absent, althoogh the 
rain be oontinned for whole days. The state of the air is closely con- 
nected with that of the water ; what the air contains the water may 
absorb, — what the water has dissolved or absorbed it may give out to the 
air. The enormous quantity of impure matter filtering from all parts of 
a large town into its many natural and artificial outlets, does at first view 
present us with a terrible picture of our underground sources of water. 
But when we examine the soil of a town, we do not find the state of 
matters to present that exaggerated character which we might suppose. 
The sand at the Chelsea Waterworks contains only 1*43 per cent, of 
organic matter after being used for weeks. In 1827, Liebig found 
nitrates in twelve wells in Giessen, but none in wells two or three 
hundred yards from the town. Dr. Smith has examined thirty wells in 
Manchester, and he finds nitrates in them all. Many contained a sur- 
prising quantity, and were very nauseous. The examination of various 
wells in the metropolis showed the constant formation of nitric acid ; and 
in many wells an enormous quantity was detected. It was discovered 
that all organic matter, in filtrating through the soil, was very rapidly 
oxidized. The presence of the nitrates in the London water prevents 
the formation of any vegetable matter : no vegetation can be detected, 
even by a microscope, after a long period. The Thames water has been 
examined from near its source to the metropolis, and an increasiug 
amount of impurity detected. In the summary to this report. Dr. 
Smith states that the pollution of air in crowded rooms is really owing 
to organic matter and not merely carbonic acid, — that all the water of 
great towns contains organic matter, — that water purifies itself from 
organic matter in various ways, but particularly by converting it into 
nitrates, — ^that water can never stand long with advantage unless on a 
large scale, and should be used when collected, or as soon as filtered. 



CHLORIDE OV GOLD AS A TEST 07 ORGANIC MATTER IN COMMON WATER. 

M. A. DuPAsauiER states, that after having found by numerous ex- 
periments that nitrate of silver was an uncertain test of the presence of 
organic matter in waters, he tried other processes, and at last found that 
Chloride of Gold might be successfully employed. The method of em- 

Sloying it is to put from twenty-five to thirty grammes of the water to 
e examined into a flask, and to add to it sufficient solution of perfectly 
neutral chloride of gold to render it slightly yellow, and afterwards to 
boil it. If the water contains only the usual quantity of organic matter 
found in drinkable waters, it retains its yellow colour ; if, on the con- 
trary, it contains an undue proportion of organic matter, it immediately 
becomes brown, then assumes a violet or bluish tint, which indicates the 
decomposition of the chloride of gold by the organic matter. By con- 
tinning the ebullition, the violet or bluish tint becomes deei)er, if the 
proportion of organic matter be considerable ; but if the liquid becomes 
sligntly brownish or greenish, it is sufficient to prove that the water 
contains an unusual quantity of organic matter. The solution. <^C ^V^ 
must contain no excess of hydrochloric add, as th&t ^oxiXi^ ^t^n^x^X. n^\^ 



170 TEAR-BOOK OF FACTS. 

decoroposins action of the organic matter. — Joum, de PAarm, etde Ckim. 
See the entire paper in the FhUotophical Magazine, No. 219. 

NEW INVESTIGATIONS OP SEA-WATER. 

FoRCHHAMHSK has foond the water of the Mediterranean in the 
neighbourhood of Malta to contain more salt water than that of any 
other locality. 1,000 parts of it contained 37.177 solid matters, and 
among these 20.046 chlorine. All sea-water, after being filtered, con- 
tains carbonate and phosphate of lime in solution, also silica ; but of the 
latter never more than 0.03 in 1,000 parts. Lewy ascertained the 
nature of gases contained by the sea in solution at various times of the 
day. These experiments were instituted in the months of August and 
September near Langrnne (department of Calvados), and from them it 
appears that there is more oxygen at daytime than at night, bnt, as re- 
gards carbonic gas, just the contrary is the case. The portion of oxygoi 
varied from 32.5 to 34.4 per cent.; that of carbonic acid from 12.0 to 
1^.4 per cent. ; that of azote from 48.1 to 53.7 per cent. There iras 
also found a small quantity of hydrosnlphuric acid, about 0.25 to 0.79 
per cent. — Chemical Times, No. 122. 

DETECTION OF FREE SULPHURIC ACID ADDED TO WINES. 

The Detection of a small proportion of Sulphuric Acid added to nd 
wines, cannot be effected by means of barytic salts, for all wines contUB 
greater or smaller quantities of the sulphates of potash and lime. 

M. Lassaigne states that in an examination undertaken by him and 
MM. Ossian Henri and fiayard, they found that it was not possible to 
separate, by the action of pure sulphuric ether, four or five thousandths 
of sulphuric acid added to red wine, and, consequently, that this method 
did not always answer in proving the existence of this acid in the free 
state. 

After many attempts, the authors ascertained a simple reaction, which 
allows of determining the presence of this acid, even when it exists in 
wines, in the proportion of a thousandth and a half. 

When a piece of paper which has been touched with pure wine is dried 
at a gentle heat, the spotted portion is unaltered ; whereas, paper which 
has been moistened with wine to which a very small quantity of sulpha- 
ric acid has been added, reddens, and becomes brittle and friable between 
the fingers, when slightly rubbed, before the paper becomes at all 
coloured. 

Pure wine, to which nothing has been added, leaves, by spontaneous 
evaporation, a violet-blue spot; whereas wine to which a very small 
quantity of sulphuric acid has been added (two or three thousandths), 
gives, by drying, a rose-coloured spot. 

On examining the sensibility of this simple process, the authors found 
that they were able to detect by its means one thousandth i of sulphuric 
acid in red wine. 

The paper most proper for the experiment is conmion glazed pi^>er, 
containing starch or fecula. This kind of paper is well known in com- 
fuerce; and it is easy to discovei it \)7 t\ie\^\)L<^ c^tsrax ^\s^s3kiLV(. ^N!Qms& 



CHEMICAL SCIENCE. 177 

when moistened vtith an aqneons solation of iodine. — Journ. de Chim, 
Med,; FMlosopAical Magazine, No. 212. 

EBIGORUriC MIXTURE. 

It is stated by M. B. F. Joordan, that when a mixture is made of 
equal weights of commercial hydrochloric acid and finely-powdered sul- 
phate of zmc, the Cold produced sinks the thermometer from 50° to 20° F. 
— Jaum, de Pharm. et de CMm, 



ON THE DISTILLED WATERS OF CHERRT-LAUREL AND BITTER 
ALMONDS. BT M. LEPAGE. 

The author having made numerous experiments on the above prepara- 
tions, has deduced from them the following summary of inferences : 

1. Volatile oil and hydrocyanic acid pre-exist in large quantity in the 
green leaves of the cherry-laurel; these two products are readily separated 
by means of ether. 

2. Exsiccation completely dissipates the volatile oil and hydrocyanic acid, 
and consequently deprives them of their medicinal and poisonous properties. 

8. There occurs, however, a principle in the dry leaves which cold water is 
unfit to remove, but which is taken up by boiling water, or still better by 
alcohoL This principle, put in contact with milk of sweet almonds, acts 
like a solution of amygdalin. 

4. There is no advantage in allowing before distillation the green leaves of 
the cherry-laurel to macerate in water, even with the addition of the milk of 
sweet almonds, for the purpose of preparing a strong^er distilled water : for 
the cold water does not dissolve the substance contained in these leaves ana- 
logons to amygdalin, and susceptible of being transform^ by emulsion into 
hydmret of benzoyle and prussic acid. 

6. In the decoction remainingafter distilling the leaves of the cherry-laurel, 
the bitter matter described by Winkler always occurs ; this is susceptible of 
\MiaDK transformed into essential oil and hydrocyanic aci'd by almond 
emnuion. 

6. Caierry-laurel water distilled firom dry leaves, first macerated in boiling 
water, to which milk of sweet almonds is added when cold, contains hydro- 
cywaic add and volatile oil, but in much smaller quantity than that prepared 
wmi fresh leaves : the dry leaves ought, therefore, never to be substituted 
for them. 

7. The water prepared with the dry leaves macerated in cold water, before 
distillmtion, contains also a quantity of hydrocyanic acid, but no quantity of 
fototile oil appreciable by the minutest tests. 

8. The various reagents which it is convenient to employ to appreciate 
the qnantity of distilled bitter ahnond and cherry-laurel waters may be 
divided into two classes. 

Firtt C2a««.— R^igents which serve to prove the presence of hydrocyanic 
add ; these are nitrate of silver, acid sulphate of ferrosoferric oxide of iron 
and potash, and proto-salts of mercury : 

Second Cto««.— Reagents which serve to prove the presence of the volatile 
(A; these are, ammonia, ammoniaret of copper, iodine and bromine : chlo- 
rine, which was not tried, mig:ht probably act like the two last. 

9. Ammonia, the sulphate and the sulphotartrate of quina, cannot be em- 
ployed to determine the strength of distilled cherry-laurel and bitter almond 
waters ; but chloride of gold employed cold in proper proportion, appears 
loitable for this purpose. When this salt reacts upon the not distilled waters, 
hydrochloric acid is formed, a^d cyanide of gold is deposited by concentrating 
tbe honor. . 

10. The distilled waters above named, when exposed to the action of the air 
iawide open vessels, simply covered with paper, lose, after a certain time « 
111 the oil and add which they contain ; the bitter almona fi«Xftx x^^tov^ 

N 
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aboat a month, and the cherry-Ianrd water, which is more stable, ten wedu 

to three months. 

11. These distilled waters also nndergpo the same alteration in well-cloied 
yessels if partly empty ; but when the yessel is smaU, and not too frequently 
opened, the Waters scarcely lose their active principles in four or five 
months. 

12. At the expiration of twelve months, these waters, kept in vessels per- 
fectly filled and with g^lass stoppers, lost none of their active principles. In 
this case, as also when kept in partially full bottles, there occurs, after a 
certain time, a deposit of a light yellowish sediment. 

13. Lastly, a small quantity of an ammoniacal salt always occurs in these 
distilled waters when they have undeijrone change.— Joum. de Pharm, et 
de Chim. ; Philosophical Magazine, No. 223. 

ARSENIC IN SULFHUBIC ACID. 

According to Bupasquier, Arsenic is found in Sulphuric acid as 
Arsenious acid. He does not think that hydrosulphuric gas is capable of 
removing all arsenic ; but the sulphuretted alkalies, and more especially 
sulpburet of barium, are best adapted for it. Wohler informs us that 
the considerable portion of arsenic contained (according to Meusor) in 
the sulphuric acid from Gaslar attracted the attention of the Government, 
and the experiments instituted for the removal of that impurity have 
shown that 10,000 pounds of the acid, when analyzed, acoording to 
Schuedermann, contained three-tenths of a pound of arsenic Quite a 
similar result was obtained by Herzog. 

RED CORPUSCLES OF THE BLOOD. 

Br. Owen Rees, F.R.S., has communicated to the PMloiophieal 
Magadney No. 219, a series of investigations of the manner in which the 
change from Venous to Arterial Blood is brought about by the contact of 
Oxygen. 

We have not room to quote the experiments ; but the following are 
the leading points of Dr. Rees*8 views : — 

In the first place, he does not consider the serum or any part of the 
blood to contain an alkaline carbonate, but only to yield such salt Inf 
incineration. His theory for the production of the arterial tint has no 
reference to the decomposition of a carbonate in the venous blood, bat to 
the production of the phosphate of soda by the decomposition of animal 
organic salts. 

Secondly, the analyses which have been made of arterial and venous 
blood, showing identity, or nearly so, of the ash obtained, are in no way 
opposed to Dr. Rees's observations ; for the reason that, when the whole 
blood {clot and serum) is incinerated, the process of ignition does jost 
what respiration would do, and produces phosphoric acid from the phos- 
phorized fats of the venous blood-corpuscles. The difference between the 
two kinds of blood is shown by the incineration of the serum only of the 
two kinds of blood ; for then no corpuscles are present to afford phos- 
phorus to the venous serum for the production of phosphoric acid. 

The very marked degree of difference which Dr. Rees has detected 
between venous and arterial serum, leads him to believe that the quantity 
of blood circulating is far less than is generally supposed. 
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It is mndi to be regretted that we ha?e as yet no correct means of 
ascertaining this interesting point. 

PORMATION OP HTPONITEITE OF SILYEB. 

M. Pebioz concludes from experiments, — 

1. That nitrate of silver behaves up to a certain point similarly to the 
alkaline nitrates, being, like them, partially converted by heat into 
hyponitrite. 

2. That this hyponitrite is formed only in the presence of nitrates 
which give it stability, such as the nitrates of silver, potash, soda, and 
other dkaline nitrates. — Ann, de Ch, et de Phys.; Fhilos. Mag,^ 
No. 219. 



CHEinCAX NATURE 07 WAX. 

An investigation on this subject, by Mr. B. Collins Brodie, has been 
read to the Royal Society, and will be found at full in the Philosophical 
Magazine, Nos. 221 and 223. Mr. Brodie prefatorily sums up the pro- 
gress hitherto made in this inquiry, which, by his own experiments, he is 
ride to confirm as true. 

It has been ascertained that wax is separable by alcohol into two por- 
tiom, which have been called cerine and myricine ; that, by the action of 
potash npon wax, an acid or acids may be obtained, and also an uusapo- 
nifiable body, ceraine ; and that by the distillation of wax we obtain 
volatile oils, solid hycbrocarbon, and an acid which has been surmised to 
be margaric acid, firom its resemblance to that substance. 

Mr. Brodie then gives to the Society, in three sections, the results of 
his InTCstigation on the Nature of Wax. The first paper contains an 
inquiry as to the constitution of the so-called cerine ; or that portion of 
the bees*-wax which is the more soluble in boiling alcohol. The second 
paper treats of the chemical constitution of a wax from China, a substance 
wmch, although it considerably differs in its appearance and properties 
firom bees'-wax, in the form in which it comes before us in nature, is 
nevertheless, chemically speaking, closely analogous to that body. In a 
third paper is considered the nature of myricine, the other constituent of 
the bees'-wax itself. To ensure the purity of the wax used in the experi- 
ments, Mr. Brodie prepared it himself from the comb. It was made by 
bees in the county of Surrey, in the years 1845 and 1846. 

COLOTTBINO UATTEBS OT MADDEB. 

Mb. J. HiooiN, in a paper read to the British Association, after 
describing the three Colouring Matters of Madder — xanthin, rubiacin, and 
alizarin, and the means he employs to separate them in a pure form,-— 
proceeds to show that the opinion usually entertained — that it is the 
alizarin only which is the valuable part of madder — is incorrect ; and 
several experiments were adduced to prove that in proper circumstances, 
mch as obtain in ordinary madder dyeing, the xanthin and rubiacin con- 
tribnte very materially to the effect. They are shown not to act directly^ 
bat become changed into alizarin, which then com\Aii«i& m>^ ^^ Tsv^st> 
danta. Tbia change ia considered by the auihoi \.o ^^^ \\i^*i^ \s^ "^ 
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peculiar axotixcd ferment found in madder, whttrebj unthin beecna 
nibiacin, and this latter alizarin ; and the opinion is held out thit i& 
colouring matter in madder is derived primarily from »»"*^«»" 

WHITEinNG LACE. 

M. Blanchet has described to the Paria Acade^ of Scieneei^ tk 
serious consequences resulting firom U&e process of Whitening Braiidi 
Lace to the persons employed in it. In this proceas the carboiute of kad 
is used ; and a large portion of it is carried into the atmoephere, whoeit 
is inhaled, and thus produces a serious affection of the inteetinea. It ii 
also very injurious to the sight and to the hearing. M. Lerqy JfEtioOn 
submitted a new and improved lithotritic instniment. — j'" 
No. 1051. 



OHLOEOFOUC. 

ComponHon, — Prof. Brande has delivered at the Bojal Inatitotion, ak^ 
tore "On the Composition of Ether and Chloroform, and their Fhynolo^ 
Effects/' Having given a succinct outline of the chemieal histoiy of 
ether, from the fint notice of this substance in the Diapenaatoriea of tk 
16th century to the present time, Prof. Brande noticed the more noeot 
discovery of the nature and composition of chloroform by Dnmaa, Iiri% 
and other continental philosophers. The formation of these bodies wv 
traced from their ultimate elements. It was shown how growing vcn- 
tablcs elaborate starch from the carbon, hydrogen, and oxygen, whuh 
they derive from the soil — how starch may be made to pass mto sogar* 
and how, in the process of fermentation, sugar is converted into aleobol 
— ^bow alcohol, as was experimentally demonstrated, is split up (as it 
were) into ether and water when brought into contact with oil of vitriol 
at a particular temperature. The derivation of chloroform from tbe 
same substance (alcohol) by means of chlorine, with the aid of a basic 
oxide, was explained. The curious relation of this liquid to the add d^ 
rived from ants (from which its name originates), as well as the 
modern hypotheses in regard to organic metalloids, were briefly 
stated, and nuuiy experiments were made to demonstrate the phy* 
sical and chemical properties of ether and chloroform. The re- 
maining portion of Prof. Brande's discourse was devoted to an inquiry 
iuto tlie physiological effects of the vapours of these substances. 
These effects were classified as being comprised in five definite and pro- 
gressive stages : — 1. In the first stage, which is transient, the patient is 
exhilarated, but conscious of what passes before him, able to direct the 
motions of his limbs, and sensitive to pain. 2. In the second stage men- 
tal functions as well as voluntary movements are performed, but irregu- 
larly. The patient knows not where he is; — is generally, but not 
always, ready to do what he is directed. This, according to Dr. Snow, 
who has investigated the whole subject with great accuracy, is the stage 
of dreams. 3. It is in the third stage that the mental functions and 
voluntary moventents become dormant, although external impressions 
may here produce involuntary action. A.ny \^&in. mflicted in this stage 
might call forth a groan, but it wo\iX3l hoX. >it trgt^awft. Vj «x!Ctf;:«S^s^ 
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words. 4. la the fourth stage no movement besides that occasioned by 
the action of the heart and longs takes place. This stage is charac- 
terised by the snoring of the patient, whidi indicates him to be in a 
eondition of abeolnte insensibilify. 5. In the fifth stage, which has been 
witnessed only in the inferior animals, the breathing becomes laboured 
and irregidar, involnntafy and voluntary mnscles are alike powerless, 
refl^ration and eirealation sneeessively cease» and death ensues. 

Having alluded to the psychological question whether (as, for example, 
hi the second stage) it was possible that pain should be felt, but not remem- 
bered afterwards, Prof. Brande concluded by remarking that this new 
a|iplication of ehloroform exhibited organic chemistry from a point of 
view firom whieh philosophers delighted to regard it ; that a proof was 
here afforded of the utility of every discovery ; while the hope was en- 
couraged that human researches in this branch of science might, ere long, 
be rewarded by obtaining something which, in its capability of benefiting 
Bwnkind, might become in regard to chloroform what ehloroform was to 
«aier. 

j^f«i^ im JnimaU. — Dr. Flouviez, of Lille, has experimented on a dog 
with chloroform. A snudl dog, weighing about eight pounds, was made 
to inhale a gramme and a half of chloroform. At the expiration of 10 to 
15 seconds the animal was in a state of insensibility. The breathing was 
soon diffleolt, and in a short time the animal was dead. The time that 
el^aed between the exhibition of this dose (about the twentieth part of 
an ounce) and death was a minute and a half. On dissection, there was 
nefthing to indicate the cause of death. Dr. Flouviez, in order to ascer- 
tain what course oould be taken in the event of such an accident occurring 
to a human patient, made several experiments with various animals which 
were ceasing to breathe aft^ the use of chloroform. He introduced air 
into the lungs in the same way as is done mth persons who have been 
smSbcated with the fumes of charcoal, by stimulating the act of res])ira- 
tkm, and from time to time slightly compressing the chest. By adopting 
this means, all the animals speadily resumed their former state. In 
some cases he even waited until the breathing had entirely ceased, and 
the ftnimAlfl were apparently dead. In various periods of time from 
thirty seconds to four minutes, he was able to bring them to life. 

CAhrqform in Manufactures. — The powerful solvent capabilities of 
diloroform are now by experiment fully established. Caoutdiouo, resin, 
eopal, and gum-lac, — bromine, iodine, the essential oils, &c., yield to its 
st^rent power. This property may, it is believed, prove extensively of 
advantage in many of the fine and useful arts. — Fharmaeeutical Times, 

A BITAL TO CHLOSOPOBX. 

A HEW agent for producing insensibility to pain has lately, it is 
MwrC ed, been diseoveriBd in Norway, and tried with much success in 
Christiania. The Morgenblad states that it consists of snlphate of 
avhon, whieh may be obtained in abundance from charcoal with very 
little trouble and at a small cost. It is employed in the same way aa 
cUoroform, the phee of which it will probably soon tske. TVy& ^y»:«^^ 
Aat hem made bjr M, Herald Thaolow, an apoCheeary m CAms^YKCLV^. 



182 TKAB-BOOK 07 FACTS. 

imCT or CHLOROFORM ON SENSmTX FLAKTS. 

Dr. Mariet states, in the Tratisactiont of the F^meal Soaetff tf 
Geneva : " If a drop or two of pure chloroform be placed on the point of 
the common petiole of a leaf of the sensitive plant, the petide is soon 
seen to droop, and directly afterwards the leaflets collapee in gDceesaoD, 
pair by pair, beg;inning with those that are situate at the extremity of 
each branch. A minute or two afterwards (the time varying with the 
irritability of the plant), most of the leaves near that on whieh the 
chloroform was placed, and situate below it on the same stem, drooped 
one after the other, and their leaflets collapsed, although not in so deeided 
a manner as those of the leaf to which the chloroform was iqpplied. After 
a certain time, which varies with the condition of the plant> the kafct 
gradually open ; but when touched they are no longer irritsyted so as to 
collapse, as they do in their natural condition. They remain in tbis 
passive state, benumbed as it were, for a considerable tune, and it is Bot 
generally until some hours have elapsed that they regain their origiiiil 
sensibility. If, however, while in this passive state, the leaves be fgun 
touched with chloroform, they collapse as before. It is not till aftor 
several doses that they lose their sensibility entirdy, or at all efentB 
until the next day ; sometimes they wither completely after too muy 
applications of the chloroform. The purer the chloroform, and the greator 
the excitability of the plant, the greater are the effects produced. li^ 
instead of putting the chloroform on the base of the petiole, a little be 
dropped on the leaflets near the extremity of a branch, the effect is veij 
neai'ly the same as before. The leaflets on the brandi collapse pair 1^ 
pair, the common petiole droops, then the leaflets on the other branehes 
approach others in their turn. At the end of two or three minutesi, the 
nearest opposite leaf, and, if the plant is active, most of the other leaves 
lower down on the same stem, follow their example. Wlien, after a time, 
the leaves reopen, they manifest the same insensibility as before. 

What is most curious in all this is the manner in which the action of 
the chloroform spreads from branch to branch, and firom leaf to leaf, 
though the liquid disappears by evaporation almost as soon as it is placed 
on the plant. The action, as has just beeu seen, seems to advance from 
the lei^ to the stem, and then down the latter ; as a general rule, those 
leaves which are above the one acted on by the chloroform are not 
affected. De Candolle, on making similar experiments on the same plant 
with a drop of nitric or sulphuric acid, observed, on the contrary, that 
the leaves above that touched were affected, while those below were not. 
This fact is explicable by considering the corrosive poison as borne along 
by the ascending sap ; that is, of course, from below upwards. But how 
are we to explain the apparent transmission of the effects of the chloroform 
in the opposite direction, from above downwards ? Is it the descending 
sap which has the peculkr property of carrying the narcotic effects of this 
peculiar compound frt)m one part of the sensitive plant to another ? or 
can there be in this plant any special organs susceptible of being affected 
by certain vegetable poisons in any way not unlike that in which the 
nervous system of animals is affected? ^otmthstandln^ the interest- 
ing facts made Imown by Dutrochel aiA. o^btiex^, \5Da& w&»\^tX.\& i^i^\s^Nwk 
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uncertain a state to enable a caations man to gi^e any (pinion. Experi- 
ments of the same kind as the above, made with rectified ether, gave 
results somewhat similar to those just detailed. 



PASSAGE 07 HTDROGEN THROUGH SOLID BODIES. 

M. LouTET states, that if a current of Hydrogen Gas emanating from 
a capillary orifice be directed against a sheet of paper held a few milli- 
metres from the orifice, so that the current be perpendicular to it, the 
paper is traversed by the gas. But the gas is not sifted through as might 
have been expected : it passes as a cnrrent, and may be inflamed behind 
the paper as though nothing intervened between the gaseous current and 
the ignited matter ; and farther, spongy platinum b^mes incandescent 
behind the paper, in the path of the cnrrent, if the paper be three or four 
centimetres from the or&ce, provided the metal is placed against the 
paper, or, at least, a very slight distance from it. The pressure under 
which the phenomenon is produced does not exceed from ten to twelve 
eentimetres of water. To M. Loayet's great surprise, he has established 
that hydrogen gas traverses with equal facility gold leaf and beaten silver. 
Thus, surround spongy platinum with several folds of gold or silver leaf, 
and direct against it a current of hydrogen, the platinum will become in> 
candescent, and the gold or silver will adhere to its surface. Behind leaf 
tin, also, spongy platinum is, in like manner, strongly heated. Through 
a thin membrane of gutta percha, such as is obtained by evaporating a 
riight layer of it from a solution in chloroform, hydrogen also passes ; 
but hydrogen gas does not sensibly pass through pellicles of blown glass, 
however thin they may be. — Literary Gazette, 



FHOSFHOKESCENT LIGHT. 

EiscHEK has instituted a series of experiments on the Light produced 
from Phosphorus, from which it appears that this phenomenon only 
attends the oxidation of the phosphorus, and can, therefore, only be ob- 
tained when the metal is exposed to some kind of air containing oxygen, 
and until the latter is wholly consumed. In the vacuum of Torricelli, no 
light whatever can be obtained, even by heating the phosphorus to the 
boiling point. — Chemical Times, !No. 122. 



INELUENCE OE LIGHT IN PKEVENTING CHEMICAL ACTION. 

Me. R. Hunt has described this phenomenon to the British Associa- 
tion. Having called attention to several experiments in which certain 
luminous rays had been found to protect photographic agents from 
chemical change — particularly in the researches of Sir John Herschel,-— 
he proceeded to describe his own experimental investigation of this subject. 
Taking a piece of highly-sensitive photographic paper, which would 
blacken in a few seconds by the light of an argand gas burner, he threw 
upon it a condensed spectrum which had been previously analyzed by a 
peculiar yellow medium ; and then, by means of a mirror^ reflected i^ 
gtrong l^ht of the sun upon the paper. It ^«a, \\i«wlat^,xsss^^ "^^ 
faJSaenee of the unaltered reflected radiatioua, aiidL ^i^fii^ ^'^ ^ %i^^fda:^sss^% 
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from which the chemical agency had been as nearly as possible sepantd. 
The result was, that the paper was blackened over every part except tint 
portion upon which the strong line of spectral light fell, which was jio- 
tceted from change and preserved as a wkUe band in the midst of the 
darkened paper. This experiment was thonght by the author stronfdy 
confirmatory of the view which he had taken, that aetinism, or tite 
chemical principle, and light, so fiir from being identical, are opposed in 
action to each other. — Atkenattm, No. 1086. 

ON THE COLOURED PHOTOGRAPHIC IMAGE OP THE SOLAJb BPSCTRT73L 

BT M. SDHOND BECQUEREL. 

The anthor, in the course of his researches upon the chemicBl aetioa 
of Light, was led to this remarkable fiust, that the Solar Spectrom ooiU 
form its image with colours corresponchng to its own, upon a plate of 
silver properly prepared. For this purpose, the idate may be attacked bj 
free chlorine, with the precautions indicated in the note presented to the 
Academy : the sensitive coating which is formed upon the suiiaoe of the 
plate is red in the prismatic red, yellow in the yellow, green in the greoii 
blue in the blue, and violet in the violet. The reddish tint tuns to 
purple in the extreme red, and extends even beyond Fraouhofer's line A; 
as to the violet, it continues far beyond A, gradually becoming mon 
feeble. When the action of the spectrum is permitted to last a long time, 
the tints become dark, and the image finally takes the metallic lustre: 
the colours have then disappeared. 

According to the preparation of the plate and the thiekneas of the sen- 
sitive coating, any of the tints of the spectrum may be made to predo- 
minate : thus, a surface well prepared, and previously in diffused h'ght 
coloured purple under a deep red glass, gives a beautiful coloured photo- 
graphic image of the spectrum, in which the orange, yellow, the green, 
and the blue, arc marked with the greatest clearness. The substance 
formed upon the surface of the silver is not the white chloride, bat 
probably a siibchloridc, since it is not strongly coloured beyond the visible 
violet, as the chemically precipitated chloride is, and the maximum of 
action is found in the yellow, where the maximum of luminous intensity 
is, or moves towards the red, according to the preparation to the plate. 
To get a tolerably rapid action, it is necessary to use a strongly concen- 
trated spectrum. These effects explain the red colour of the chloride of 
silver, and of the sensitive paper formed with that compound, in the red 
rays, which has been already observed by MM. Seebeck and HerscheL 

The author has succeeded in preparing, by means of free chlorine, and 
also by using bichloride of copper, a sensitive coating of the chloride of 
silver, so impressed that now only certain parts of the spectrum are 
represented with their colonrs ; but besides, white light makes a white 
impression. 

The compound formed upon the surface of the silver by the action of 

chlorine, is the only one hitherto found which shows the properties here 

mentioned. Up to the present time, it appears necessary to keep the 

coloured prismatic images in the dark, and the author has not found the 

means of dung it nnder the influence oi '\i^^. "M. ^^ ^«)i\^\i o^vi^ \ft 
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accomplished, and if tlie sensitiTeiiess of the material was greater, we 
eoold not only draw, hut also paint hy light ; nevertheless, the results 
mentioned show that the solution of the problem is possible. 

PHOTOGBAPHIC PHENOMENA. 

These has been read to the British Association, a paper " On the 
Action of the Red, Orange, and Yellow Rays upon Iodized and Bromo- 
iodized Silver Plates after they have been affected by Day-light, and 
other Phenomena of Photography," by M. Claudet. It was shown by 
MM. E. Becqnerel and Gandin, that a photographic image on a 
Bagnerreotype plate might be developed by the action of the light which 
permeates yellow and red glasses, without the aid of mercurial vapour. 
M. Clandet has continued his researches on this point, and he con- 
firms those results in a very striking manner. Numerous specimens 
were exhibited, in which it was shown that the powers of the so-called 
eontmuatinff rays in developing the image were not much inferior to the 
mercorkil vapour — presenting a positive image like it, but differing from 
it in the tint by which it is suffused. M. Claudet suspects that this 
result is owing to the decomposition of the iodide and bromo-iodide of 
silver by the least refrangible rays, and that the whites are represented 
by finely divided silver in the place of mercury. The rate of action when 
the chemical agency permeates these coloured media is infinitely reduced 
for these preparations ; but still it is evident that some of the photo- 
graphic principle permeates them, and also, that those rays which cor- 
respond in colour with those media have a peculiar scale of action of their 
own. — Atherueum, No. 1086. 



THE PHOTOGBAPHOMETEK. 

This instrument has been invented by Mr. A. Claudet, for indicating 
to the Photographer the intensity of the chemical rays, and at the same 
time the sensitiveness of his preparation. 

The apparatus is very simple, and serves equally for processes on paper 
or on meteUic plates. It indicates the intensity of the chemical rays at 
all moments of the day during atmospheric variations, and at the instant 
we may wish to operate. It serves also to compare the degree of sensi- 
tiveness of the different photographic preparations. 

For an instrument of this kind, it is important in the first place to 
have a motion always uniform, without complicated or expensive me- 
ehanism. This is obtained by a means founded upon the principle of 
the fiUl of bodies sliding down an inclined plane. The sensitive surface 
is exposed to the light by the rapid and uniform passage of a metal plate 
having openings of different lengths which follow a geometric progres- 
sion. It is evident that the exposure to light will be the same for each 
experiment, because the plate furnished with the proportional openings 
fijjs always with the same rapidity, the height of the Ml being constant, 
tnd the angle of the inclined plane the same. Each opening of this 
moveable plate allows the light to pass during the same space of time, 
and the effect upon the sensitive suiface indicates exacNVj V}^^Vc^s^^^ ^ 
the chemical rays. The rapidity of the fall tokj \i^ wygsksso^fc^ ^"^^ ^- 
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minished by altering the inelinatiou of the plane by means of a graduated 
arc, famished with a screw, by which it may be fixed at any ande. 
The same result may be obtained by modifying the height of tilie M ot 
the weight of the moveable plate. The photogenic snrfBce, whether it 
be the Daguerreotype plate, the Talbotype paper, or any other prepaa- 
tion sensitive to light, is placed near the bottom of the inclined plane. 
It is covered by a thin plate of metal pierced with circular holes, whidi 
correspond to the openings of the moveable plate at the monoient of the 
passage of the latter, during which the sensitive surfiBce receives the lig^ 
wherever the circular holes leave it exposed. 

M. Claudet has described the instrament fully, in a paper commani- 
cated by him to the Paris Academy of Sciences, and printed in the FUiO' 
scpAieal Magazine, No. 223. We quote an illustration of the use of tk 
instrument. 

By placing beneath each series of holes a different sensitive snrfikoe, 
each of these sur&ces will, during the fall of the moveable plate, reodre 
the same proportion of the same light, and thus their different dcigrees of 
sensitiveness may be compared. In this manner we learn the oomparA- 
tive sensitiveness of different preparations of the iodide, of the hnxnuh 
iodide and chloro-iodide of silver, and of the various photogenic papers ; 
for it is indispensable, in making an exact comparison, to operate with 
the same light, and during strictly the same space of time, as it is known 
that the light varies from one minute to another. 

M. Claudet announces a very extraordinary fact which his apparatus 
has furnished him with. He does not give it as the result of a calcola* 
tion mathematically correct ; but he cannot be far ih>m the truth in 
stating, that the pure light of the sun modifies the bromo-iodized silver 
plate, communicating to it an affinity for mercurial vapour which pro- 
duces the white image in the Daguerreotype, in a space of time which 
cannot be much more than the thousandth part of a second. M. Claadet 
made the experiment in the following manner : — He let the light of the 
sun fall upon the plate through an opening of a millimetre, whilst this 
opening passed over a space of 250 millimetres in one quarter of a 
second, as near as he could judge ; this light could not therefore ha?e 
acted on the plate during much more than the T^^th part of a second, 
and nevertheless this inconceivably short space of time sufficed to pro- 
duce a decided effect. 

M. Claudet suggests the following applications of his photographo- 
meter — ^to ascertain : What is the effect of the compound light, and that 
of the different separated rays of the solar spectrum? How much 
photogenic light is lost by refiection from parallel mirrors, prisms, and 
other substances, and by refraction through lenses P The proportion of 
photogenic rays in the lights obtained from various sources, including 
that produced by electricity P If the photogenic light varies with the 
height of the atmosphere and with the changes of temperature ? If it is 
affected by the electrical state of the atmosphere P In fine, what is the 
proportion of the protogenic rays at each hour of the day, and at 
different points in space at a given moment P 



CHEMICAL SCIENCE. 18? 

ON THE FBSPARATION 07 CBEATINE, ETC. BT DR. OBEGORT. 

Aeteb some remarks on the present state of animal chemistry, the 
aathor commenced by giving a brief account of the recent disco? cries of 
laebig in regard to the constituents of the "juice of flesh," or the liquid 
contained in the substance of the muscles, which is distinguished from 
the blood by the large quantity of free acid which it contains. This re- 
markable animal fluid has been found by Liebig to contain phosphoric 
and lactic adds in large quantity, inosinic acid in small proportion, and 
some other adds not yet studied; also potash in large quantity, with a 
little soda, a considerable proportion of magnesia, and a little lime, 
chloride of potassium, with a little chloride of sodium, and, besides some 
compounds of animal origin not yet investigated, the new base creatinine, 
and the very remarkable substance creatine, first discovered by Chevreul, 
but in vain sought for by Berzelius and other chemists. 
, He then described the process, essentially that of Liebig, by which 
creatine is extracted from the flesh of quadrupeds, birds, and fishes, in all 
of which hitherto tried it has been found, although in small and variable 
quantity. A table was exhibited, showing the per-centage obtained from 
different kinds of flesh and fish ; and the result was, that this interesting 
substance may be most easily and cheaply prepared from fish, especially 
the cod, herring, salmon, and mackerel, dl of which yielded much more 
than beef or horse-flesh, and nearly as much as fowl, which was the most 
productive. The maximum proportion of creatine was 8*2 per 1,000 
parts of flesh ; the average about 1*5 per 1,000. 

The author stated that he had found inosinic acid only in the flesh of 
fowl and turkey ; and he is informed by Baron Liebig, that it is quite 
possible that this acid may also have been confined to the flesh of fowls 
in his experiments, as it was often absent, although he cannot now ascer- 
tain the cases in which it was present. 

He concluded by stating, that as creatine is found in the urine along 
with creatinine, it appears to be, in part at least, a substance intended for 
excretion. Its crystalline character renders this probable; and at all 
events, if it has any function to perfoim in the body, that function is not 
yet known. It must be regarded, in the meautime, as one of the 
numerous series of less complex products derived from the decomposition, 
in the body, of the effete tissues ; and although we cannot yet produce it 
artificially, yet from the rapid progress recently made in the study of the 
products of decomposition of the albuminous substances, we may hope 
soon, not only to do this, but also to discover, from these products, the 
true formulae of the albuminous compound. — From the French : Fhilot. 
Mag, No. 220. 
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ZOOLOGY. 

NU3(BEB OF YEBTEBBATE, MOLLUSCOUS, ABTICULATED, AND RADTATKD 

ANIMALS. 

The number of Yertebrated Animals may be estimated at 20,000. 
About 1,500 species of mamTuala are pretty precisely known, and tJie 
number may probably be carried to about 2,000. 

The number of Birds well known is 4,000 or 5,000 species^ and the 
probable number is 6,000. 

The Reptiles number about the same as the Mammals — 1,500 descfinfaed 
species — and they will probably reach the number of 2,000. 

The Fishes are more numerous ; there are from 5,000 to 6,000 species 
in the Museums of Europe, and the number may probably amount to 
8,000 or 10,000. 

The number of Molluscs already in collections, probably reaehfls 8,000 
or 10,000. There are collections of marine shells, bivalve and univalve, 
which amount to 5,000 or 6,000 ; and collections of land and floviatik 
shells, which count as many as 2,000. The total number of monniOB 
would, therefore, probably exceed 15,000 species. 

Among the articulated animals, it is difficult to estimate the number of 
species. There are collections of coleopterous insects which umnber 
20,000 to 25,000 species ; and it is quite probable, that by uniting the 
principal collections of insects, 60,000 or 80,000 species ought now be 
counted ; for the whole department of articulata, comprising the Crus- 
tacea, the cirrhipeda, the insects, the red-blooded worms, the intestinal 
worms, and the infusoria, as far as they belong to this department, the 
number would already amount to 100,000 ; and we might safely com- 
pute the probable number of species actually existing at double that sum. 

Add to these about 10,000 for radiata, echini, star-fishes, medusee, and 
polypi, and we have about 250,000 species of living animals ; and sup- 
posing the number of fossil species to equal them, we have, at a very 
moderate computation, half a million of species. — Principles of Zoology, 
By Agassis and Goidd. Fart I. 



OEOGBAPHICAL DISTRIBUTION OF ANIMAL SPECIES. 

Frofessor C. B. Adams states, in illustration of the principles of 
Distribution of Species, as connected with climate, so ably enforced by 
Frofessor Agassiz, that four hundred species of molluscs have been found 
in a small part of the island of Jamaica in a few weeks ; that one-fourth 
of these are land-shells, of which new species were found by the col- 
lector with every ten miles travel. As a remarkable example of the 
difference oistaHon of different species, a small salt pond on the peninsula 
of Fort-Royal is described, in which Cerithium cUratum occurred very 
abundantly from the margin to eighteen inches de^th, where C. literatum 
commenceSf and extends to three ie^ in. fi«\A\i. ^[JiSiJiMsw^ \)Mk nw^ 
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species approximate to contact at the zone of eighteen inches in depth, 
they do not intermingle. — American Journal of Science and ArU. 
Professor S. S. Haldeman has stated to the Association of American 
Geologists and Naturalists, that an insect was sent to him from Eio, by 
Br. J. C. Reinhardt, with information that this, or an allied species, had 
been seen by him on board the United States ship. Constitution, in 
Cochin China, and subsequently in all the ports of the Pacific — the ship 
touching at the Sandwich Islands, and Western Mexico, and passing 
Cvept Horn and Brazil — a wider geographical distribution than has 
heretofore been given to this genus. The insect proves to be an Evania, 
and its extensive distribution is attributable to the fact that this genus id 
parasitic on the Blatta (or cockroach) which is known to be extensively 
abundant upon ships between the tropics. 

INFLUENCE OF TEMFESATUBE. 

LiBUT. Spratt has presented to the British Association, a very 
interesting report " On t^e Influence of Temperature upon the Distribu- 
tion of Eanna in the ^ean Sea,'' and which is shown to be the govern- 
ing principle of the distribution of the marine animals. Among the 
more important results of this inquiry, is the fact that we have the 
climate of a parallel represented in marine depths as in terrestrial eleva- 
tion; and thus it appears that density in depth is not so great an 
antagonist to the existence of animal life as is generally supposed. 
Prof. E. Forbes stated that Lieut. Spratt's researches quite confirmed 
the correctness of the views he had taken with regard to the distribution 
of animals and plants : and the further researches made by the dredge 
since the time he first announced them at Cambridge, had likewise done 
80. Sir E. Belcher generally confirmed the correctness of Lieut. Spratt's 
measurements of temperature : he had always found the mud, or bottom 
of the sea, of the same temperature as the water directly above it ; he 
had seen fish brought up from a depth of 150 fathoms. The bottoms of 
vessels were examined with great facility by means of tubes, and in dear 
water the sea bottom had been seen at a depth of thiily-three fathoms. 
He alluded to the great difierence of temperature produced by currents in 
the sea. Thus, the gulf-stream often exhibited a temperature of 86**, 
whilst the surrounding ocean was not more than 60°. — Prof. E. Forb^ 
stated that animals brought up from a depth of 270 fathoms lived very 
well in water on the deck of a vessel : liius showing that pressure had 
little to do with their existence. The inference, that light penetrated to 
great depths in the ocean, was founded on the existence of colour in 
plants at those great depths. As a proof that the influence of temperature 
was very great, he might state that an entirely diflerent Fauna and Flora 
existed in the gulf-stream to that which existed on its borders. — Mr. J. 
Ball believed that adaptation to pressure was speedily efiected in animals. 
— Dr. Carpenter stated that animals differed in their power of bearing 
pressure. The condor, in descending from its flight, frequently passed 
through three miles of atmosphere in a few moments. The whale waa 
said to go from the surface to the depth of 1,000 M\iQ>m&. "^J^t^^^^^s^^ 
at £nt affected by the rarefied air of a mo\iiitaui» w>ii \^\i xxs^ v^*^* 



190 TEAB-BOOK OF FACTS. 

OSTEOLOGICAL ERBOB. 

A PAPEB has been read to the British Association, from Dr. Maodo- 
nald, '* On the erroneous Division of the cervical and dorsal VertehrtB^ 
and the Connexion of the first Bib with the seventh Yetebra in the 
Mammifers, and the tme normal Position of the Head of the Bibs in 
Mammals." Dr. Macdonald pointed out an interesting implication of 
comparative anatomy of the osteology of mammals, in correction of an 
error in descriptive zoology introduced by the illustrioos Gnvier, and 
blindly continued by all succeeding systematizers and copyists. It n at 
present the received opinion, that all mammals except the Bracfaypns 
have seven cervical vertebrs — that is to say, unconuet^ed ¥rith the ribs. 
This will not be found to be the case in the Quadrumana, Camivon (ei- 
cept Phocee), Bodentia, Pachydermata, Pecora, and Cetftoea. In ^ 
these the head of the first rib is articulated opposite the intervotebnl 
space, and partly articulated to the body of the seventh vertebra; and 
thua becomes a dorsal vertebra. A more extended examinatioD will 
show that the normal situation of the head of the rib is intervertdnal. 
Thus, in Man the twelve ribs will have thirteen vertebrae connected with 
them. Dr. Macdonald referred to the various osteological mnseoms ii 
London, Edinburgh, and Glasgow, which he had enjoyed the opportonify 
of examining ; the skeletons of the Seal, Seahorse, and Kangaroo, wen 
the only exceptions. Thus, while a correction of a widely-circolated 
error was proposed. Dr. Macdonald at the same time suggested the gene- 
ral principle of the normal situation of the ribs being in the interspace 
of tne vertebne, and showed the extension of this principle in the eon- 
struction of the rest of the skeleton ; where, even to the fingers or toes, 
this may be exhibited. The second part of the communication, showing 
the analogy between the arrangement of the bones of the arm and hand 
with the foot in Man, was for the purpose of correcting the homologies 
that have been proposed for the pectoral fins in the osseous fishes.— 
Athenaum, No. 1089. 

MICROSCOPIC EXAMINATION OF THE BLOOD AND NEKYE8. 

There has been read to the British Association, a series of " Observa- 
tions on the Circulation of the Human Blood, and on the Structure of 
the Nerves in the Glands in the inferior Surface of the Tongue," by Dr. 
A. Waller. The author describes some microscopic observations on the 
minute glands at the inferior surface of the tongue. These minute glands, 
of about the size of a pin's head, are removed by him from the living 
tongue, and immediately subjected to observation under the microscope, 
for which, by their transparent nature, they are particularly adapted. 
He states that by this means he has been enabled to discover several 
points relating to the structure of glands which cannot be observed in 
these tissues liter death. The movement of the blood through the capil- 
laries is there seen for the first time, and is found to present all the same 
phenomena as in the web of the frog or other transparent tissues. The 
nerves distributed to the various cells of which the glands consist are very 
numerous, and may be traced to the extremities of the separate cells, 
where tbejr terminate, some in Iree extTexQi\\e%» oW^ex^ \sL^«i^<(i«iHi%!(M& 
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diameter is several times larger than that of the nerve tube itself. Near 
their union with the glandular duct is a small ganglion, which contains 
the usual elements, viz., vesicular globules and gdatinous and tubular 
fibres. 



NEBYES AS ▲ H0M0L06ICAL CHARACTER. 

Prop. Owen has read to the British Association, a paper " On the 
Value of the Origins of Nerves as a Homological Character." The author 
stated that he was led to offer a few remarks on this subject from the 
ciroiunstance that the supply of nerves to the arms of man from the lower 
cervical pairs, and not from cranial nerves, had formed a difficulty to 
some in accepting his determination of the general homology of the arms 
as divei^ng appendages of the costal arch of the occipital vertebra. 
Since the determination of a general homology was dependent on that of 
the special homology of parts, it was requisite to inquire how far the pre- 
liminary and minor conclusions were i^ected by that condition of the 
nerves which had been supposed to invalidate themtgor proposition cited. 
The author assumed that it would be granted that the arms of man were 
homologous with the fore-limbs of beasts, the wings of birds, the pec- 
torals of fishes. But in the wing of the fowl the nerves were derived 
from the thirteenth and fourteenth pairs, counting backwards from the 
brain, whilst its homologue in man received nerves from the fifth to the 
eighth pairs. Taking a closer instance of special homology. Prof. Owen 
showed that the wings of the swan derived theii* nerves from very dif- 
ferent pairs from those that supplied the wings of the swift ; and he pre- 
sumed that a still greater difference in their relations to the neural axis must 
have characterized the nerves of the pectoral paddles in the ichthyosaur 
and plesiosaur respectively. The difference in the origins of the nerves 
of homologous parts was also manifested in the ventral fins of fishes, 
which present such great varieties of relative position to the head as to 
afford the ichthyologist his characters of the orders Abdominales, Tho- 
racici, Jugttiares. Now, if these differences in the place of origin of 
nerves do not invalidate the conclusions of special homology, the author 
contended that they were equally inconclusive against the determination 
of general homologies. He briefly stated the facts confirmatory of the 
ideas of Aristotle and Cuvier, as to the special homology of the arms of 
man with the pectoral fins of fish ; and summed up the arguments thai 
had been given in his work on the " Homologies of the Skeleton," in 
favour of viewing the attachment of the scapular arch to the occiput in 
fishes, as the normal one, in relation lo the archetype, and as proving 
that arch to be the hsemal one of the occipital vertebra, and the pectoral 
fins to be the radiate appendages of such hsemal arch. — Athenaum, 
No. 1088. 



LUMINOUS SPECTRA ON THE RETINA. 

A PAPER has been read to the British Association, " On the Luminous 
Spectra exerted by Pressure on the Retina, and their Application to the 
Diagnosis of the Affections of the Retina and \t% K.'^^«iySwsK»^^ \pj^t. K. 
Waller. These observations relate to t\ie \uimiio\]A w^^cVro. VtwSa. ^c^j^ost 
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in the field of vision when the eyehall is Gompreaaed, or when thfl heii 
has received a sharp blow, and in varioos other dreumstanoes. After 
having described the discoveries of Sir Isaac Newton and othen^ fki 
author goes on to relate his own observations, and finds that these speetn 
vary according to the part of the eyeball which is compressed. If com- 
pressed at the upper part they appear to be most bri^t, and consist of 
several concentric rings alternately bright and dark. He shows that 
these spectra may be employed with great advantage as a means of discri- 
minating the diseases of the retina and optic nerve from those which aiftet 
the crystalline lens, the iris, and the other parts in front of the retina. In 
amaurosis, glaucoma, and other affections of the nervoaa parts, tbe 
spectra are found to become more fiunt in proportion as the nervous powca 
are iigured, and are entirely absent when the visual powers are man 
deeply impaired. On the other hand, in those numerous afEectioos of 
the eye where the rays of light can no longer form their images on tiw 
retina on account of the opacity of the parts which they have to travene, 
the ocular spectra are found to be unimpaired in their brightness. The 
author cited numerous cases in confirmation of this statement. — Mkeumwm, 
No. 1087. 

ANTMAL TOBPIDITT. 

Ms. K. A. Browne, of Philadelphia, has read to the Ainerican Aiso- 
ciation a paper entitled, " Animal Torpidity." He first treated of the 
respiration of hibernating animals. With mammals the respiration does 
not cease at once, but gradually, and no oxygen is consumed by the ani- 
mal in a completely torpid state. The respiration of the torpid state may 
be only imperfect, as, for instance, when the animal breathes and then 
ceases from breathing for minutes, and it may be for hours. Animals, when 
about to enter the torpid state, seek retirement. The mammals roll 
themselves up into as small a compass as possible, and retire into holes or 
caverns ; the moilusca retreat into their shells ; flies, spiders, &c. creep 
into holes. 

Opinions are various upon the point of the total extingnishment of 
respiration during torpidity. Some naturalists assert, that in hibemati<m 
animals do not breathe, while othera contend that respiration is not 
extinct. A torpid animal immersed in carbonic acid gas will not die. 
The respiration of animals is subordinate to temperature — in summer 
quick ; in autumn, slow ; in winter, none at alL Experiments have shewn 
that hibernating animals consume oxygen, considerable in volume, when 
in an active state ; that the consumption diminishes as the temperature 
falls ; that they can exist in an air which will neither support life nor 
combustion ; that in a torpid state the consumption of oxygen is small : 
and that in a perfect state of torpidity no oxygen is consumed, and there 
is no respiration. 

Mr. Browne is also of opinion that torpidity is neither life nor death, 
but an intermediate state — neither is it sleep in the ordinary sense of the 
word. 

The circulation of hibernating animals is suspended in a state of pro- 
foand torpidity. 
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The digestion also is anrestecl, and all food is declined. Absorption 
goes on, bnt this is an entirely different process from digestion. The 
secretions are also arrested. The organs of relation are paralyzed. A 
torpid dormouse cannot he roused by a shock of electricity ; bats do not 
feel wounds or hurts, and can)be aroused only by heat and currents of air. 

In the anatomical structure and physiology of hibernating animals, a 
similarity is observed, especially in the construction of the thymus gland. 
Some naturalists are of the opinion, that fat or the omentum is provided 
as a covering from the cold or for consumption, while others look upon 
H as purely an accidental circumstance. Mr. Browne is of opinion 
that fat is not an accidental circumstance, but has to do with hibernation. 
The blood remains in a fluid state during hibernation. 

Mr. Browne considers that the flbrine and albumen which are deficient 
in the blood of hibernating animals, are converted into fat ; in conse- 
quence of which the blood is preserved from concretibility, and the store- 
house of fat is laid up, upon which the animal subsists when digestion is 
extinguished. 

There is nothing in the habits of hibernating animals to distinguish 
them, for their habits vary in different countries. Hibernation may 
depend on a difference of temperature. Lizards hibernate in France, and 
do not in the Island of Santa Cruz. 

The immediate causes of torpidity are, cold, heat, drought, want of 
oxygen, and necessity for repose. 

SKULLS 07 CHIMFANZKES. 

Pbofessor Owen has read to the Zoological Society, a ^laper on the 
Skulls of adult and aged male and female Chimpanzees from the Gaboon 
River, much exceeding in size, and specifically distinct from, the previously 
known Troglodytes niger. The existence of this formidable animal in 
that district was first made known to Professor Owen by Dr. Savage, in a 
letter, dated April 22, 1847, which contained drawings of two skulls 
obtained by him in that locality j Professor Owen, therefore, proposes to 
call it Troglodytes Savagei, The skulls which formed the subject of the 
paper were placed in Professor Owen's hands by Mr. Stutchbury of 
Bristol, who obtained them through the assistance of Captain 6. Wag- 
staff, who visited the Gaboon during the past summer. Professor Owen 
entered into a minute comparison of the corresponding parts of T. 
Savagei and T nger, and carefully established the characters which prove 
a true specific difference between them — observing that some scepticism 
might be expected from naturalists who had not been able to realize those 
differences by the actual comparison of specimens ; but he felt no doubt but 
tiiat, as was the case of the Fitkecus morio^ more extended knowledge of the 
new species would confirm the validity of its distinction. In size, the 
T. Savagei excels even the great orang, the skull of the oldest male 
measuring \\\ inches in length. — Athenaum, No. 1062. 

DEATH OF A LARGE ELEPHANT AT LWl.Ti.^Qa\». 

Thje jfine Elephant, Mjah, so many yearst^ \iO«fiX. q^ '0Bfc'ViN«t\K3^ 
Zoological Gardens, has been shot, in conaeqvxeTi!(» oi \ffljjYa%\S^^^ 

o 



^& 
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keeper. It was at first thought adTisable to destroy the elephant bj 
poison ; and for this purpose, two ounces of pmssie add, with twenty-five 
grains of aconite (monkshood), were mixed with treaele, and adimmi* 'I 
tered in a hun. This the animal readily devoured. In ahoot five minntet ; 
he betrayed slight symptoms of uneasiness and sidmesa, sank on lu i 
knees, lay down on his side, and made a spasmodic movement of the kgi, • 
OS if dying. It was then thought that the poison was taking the desired ' 
effect ; but in a few minutes he recovered hunself, roee, and walked aboot i 
his stable, and appeared in his ordinary healthy state. In about three- 
quarters of an hour, as the poison had not taken effect, the elq^hant wis 
shot by rifle-ball. 

This elephant had been in the possession of Mr. Atkins between ele?n 
and twelve years : it cost him £800, and at the time of ita death, being 
improved in size and appearance, was estimated worth £1,000. Tbe 
animal was 85 years old, and the following are its principal dimouioDS :— 

Height; 10 feet ; girth of body, 18 ft. ; length along the back-boii& IS ft. ; 
round thickest part of the head. 12 ft. ; round the top of trunk, S ft. 6 in. ; 
length of the trunk, 8 ft. ; round of tbe task, 1 ft. ; round tbe fore sbonlder, 
1 ft. 6 in. ; round small piurt of the fore 1^, 3 ft. ; round tbe foot, 4 ft. ; leDgth 
of tusks, 4 ft. ; len^h of the ear, 2 ft. 3 m. ; breadth of the ear, 1 ft. 9 in. ; 
weig^ht, nearly four tons. 



THE LLAtf A AND ALPACA. 

A COMMUNICATION has been received by the Paris Academy of Sciences, 
from M. Christian Bonafoux, giving an account of the attempt made, by 
order of the King of Holland, to acclimatize the Llamas and Alpacas oX 
Chili. Four years ago, thirty-four of these animals, males and females, 
were imported into Holland, and put into the royal park, Scheviningen, 
near the Hague, where they have propagated freely. The climate does 
them no injury, and they merely seek the shelter prepared for them when 
there is snow on the ground. 

TREE KANQABOO. 

A SPECIMEN of the Tree Kangaroo, P)endrolagus mustus), the first 
that has arrived in Europe alive, has been added to the Menagerie of the 
Zoological Society. Its habits, &c. are perfectly unknown, and it is hoped 
that the specimen now here may live, so that its manners may be better 
observed. Its general appearance much assimilates to the common 
Kangaroo, having many of that animal's peculiarities. We find the upper 
lip slit ; the claw of tbe inner toe (hind foot) double, as in the Kangaroo. 
It seems to have the power of moving quickly on a tree : sometimes 
holding tight with its fore feet, and bringing its hiud feet up together 
with a jump ; at other times climbing ordinarily. — This specimen has 
been engraved in No. 341 of the Illustrated London Netot. 

A collection of living animals has been formed in Nubia and Senaar, 
for the Zoological Society, by the command of Ibrahim Pacha, and which 
are now in Cairo. The Society have received five ostriches, shipped at 
Bombay, as a preseut from J. "W. Hadow, ^w^. 
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TH£ KIANO, OS WILD HOBSB. 

A LITE specimen of the KiaDg or Wild Horse, (Equta hemiontts), pur- 
chased at Bagesur by the Lieut.-Govemor of India, has been sent to Cal- 
cutta, from whence it was to be despatched overland to the Zoological 
Society of London. It was some eighteen months old, and about twelve 
hands in height! It was caught when very young on the elevated 
(15,000) pUuns of Thibet, and has been thoroughly tamed ; there is 
every probability, therefore, that it would reach England in good condition. 

THE OBNITHORHYNCHUS. 

Pbo? Owek has read to the British Association, a paper " On the 
Os Humero-capsulare of the Omithorhynchus." He referred to the 
discovery by Vtoi, Nitzsch of a small accessory bone articulated to the 
coracoid and humerus in certain birds, called " os humero-capsulare," 
and stated that he liad discovered an ossicle attached to the head of the 
humerus, and to the capsule of the shoulder-joint, of the Ornithorynchus 
paradoxus. It was equally distinct from the proximal epiphysis forming 
the head of the bone, and from that which caps the great tuberosity in 
the young animal, and it was present in full-grown Ornithorynchi. It 
appeared to have escaped the notice of Meckel ; and, although but a small 
instance of resemblance to birds, was interesting as an additional proof of 
the ajQinities of the par^oxical mammal. — Athenaum, No. 1088. 

THE FBIQATE BIED. 

The Bishop of Norwich has presented to the Ipswich Museum of 
Natural History, a specimen of the Frigate Bird, of which his lordship 
has given the following account : — It is literally a tenant of the air ; it 
lives in the air, sleeps in the air, and never comes to the shore except in 
the breeding season. The explanation of this extraordinary phenomenon 
is as simple as possible. It is admirably constructed for the purposes 
of its existence. It has an enormous pouch beneath its throat, its skin 
is loose, its bones and arteries are L'ke air-vessels ; and with an extra- 
ordinary expansion of tail and wings, it can, by imbibing a quantity of 
air, and rarefying it within its body, become, in fact, an air-balloon. In 
this manner it floats in the air, even during sleep. 

THE WILLOW wren. 

A SPECIMEN of the melodious Willow Wren, (Sylvia Hippolais of 
Temminck), was killed at Eythome, near Dover, on June 15 ; this being 
stated in the Daily News as the first instance of the capture of the bird in 
the British Isles. It is a beautiful specimen, and in perfect plumage ; 
and the person who shot it was attracted by its extraordinary loud and 
melodious song. Gould states, in his " Birds of Europe," that it is some- 
what singulai' that this species, so familiar to every naturalist on the 
Continent, and which inhabits the gardens and hedgerows of those 
portions of the coasts of France and Holland that are immediately opposite 
our owi, should not, like the rest of its \mm!^\^\A tQw%«CkR\^> \siss«fc 
dimjo fftrVe in size, and consequently less ca-^ablb ol ^^xloroiva^ «^«^*^^ 
Sif^ts, have occasionally strayed across tiieCYkwm.'E^^^c^^^'^^^^'^*'^^^^ 
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groves with its rich song, which is far snporior to that of either of tk 
three other species of the group, and only equaUed by those q£ the hlsd* 
cap and the ni^tingale. 

jmBTSQ WITH COBMOBAirrB. 

Mb. Salyin, of Croxdale, has obtained from Holland four tame 
Cormorants, which he has snceeeded in training to the Chinese mode of 
fishing. Upon one occasion thej fished the river down to Hornby, a 
distance of three miles, and canght as many tront and eels as filled a 
moderate-sized pannier. A ring is placed ronnd their necks, to prevent 
them from swallowing large fish, but which leaves them at perfect hherty to 
gulp down anything not exceecQng the size of a gudgeon. The heaneit 
fish they caught was a trout a pound and a half weight ; bnt in the rirs 
Eeir, the day before, one of them brought np a ** mort," weighing two 
pounds. The birds, on these occasions, are put into aach parts of a irnr 
as are known to be favourite haunts of fish, and their activity nnderwator 
in pursuit of fish can be compared to nothing so appropriate as a swiDow 
darting after a fiy* They are about the size of a common baniAor 
fowl, and have their wings partially clipped, though not so as to dggan 
them altogether of the power of flight. — Local Nnoapaper, 

LARGE AND EXTINCT BIRDS OF NEW ZKALAND. 

Prof. Owen has read to the Zoological Society, a paper "On the 
Beaks and Skulls of Dinomis, FalapteryXy and other large apparently 
Extinct Birds of New Zealand ;" in the course of which he demonstrated 
that the conjecture thrown out in his second Memoir on JHnomis, of the 
existence of two genera among the remains then uuder consideration, was 
now amply confirmed. The beak of Palapteryx is decidedly struthions. 
The beak and skull of the Binorms difier very essentially from any form 
either recent or extinct, and were evidently of enormous proportional 
power. After a careful and detailed examination of the crania of these 
genera, of which most fortunately there are two nearly perfect examples, 
Prof. Owen directed the attention of the meeting to the cranium of a 
bird found in exactly the same state as the preceding, and under the same 
conditions, which bears the closest affinity to the existing Forphyrio,— 
still abundant in New Zealand and parts of Australia. In bulk, however, 
it is nearly four times larger. To this form Prof. Owen gives the name 
Notomis. The fourth form which was exhibited he referred to the ex- 
isting genus Nestor. It was indicated by an entire u])per mandible. The 
paper was illustrated by drawings; and the bones which formed the 
subject of them were exhibited on the table by the courtesy of Dr. 
Mantell, for whom they had been collected by his son, Mr. Walter 
Mantell, of Wellington, New Zealand. The collection formed by Mr. 
Mantell — which is of much larger extent than any previously transmitted 
to this country — is almost entirely from the volcanic sand of Waingon- 
goro, and the bones are consequently in a very different condition. Many 
of them are as perfect as if they had just been taken from the mwcratiug 
tub; and the great number wli\c\i^iT.^asi\.^\v*&«Qja.«s!«!ji!S. iure- 
covering will enable Prof. Owen to e\iabot«te Wie «fcrasX.\tt^ ^\ 'Owaii. \sl\s.- 
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reeling birds with a degree of eompletenesB which could scarcely have 
been hoped for when the idea of these great relics of the gigantic bird 
race of Polynesia first dawned upon the world in 1839. Dr. Mantell 
gave a Indd account of the eircnmstances and locality in which the re- 
mains were found ; and expressed his readiness to afford an opportunity 
of examining the whole series to any members of the Society who were 
desirous of availing themselves of his offer. — Athenawm, 

FOOD 07 FOWUi. 

Caft. Ibbotson has communicated to the British Association, portions 
of a paper which he has translated, by Prof. Sau, " On the Chemical and 
Physiological Phenomena presented by Fowls fed on Barley." This 
paper contained the results of an elaborate series of experiments per- 
formed by the author on the composition of the food and the excretions 
of two chickens. It was found that hens, when sitting, lose a great 
portion of their weight; and that during the time of the formation of the 
^gg-shdl they require carbonate of lime. The carbonate of lime appears 
held in solution liy carbonic acid before it is deposited in the shell, and is 
sipplied from without. The albumen, or wlute of the egg, contained 
aoMcient phosphate of lime to account for this substance in the bones of 
the chick. The shell, though apparently solid, was found to act as an 
organ by which certain gaseous constituents were got rid of from the 
substance of the egg, — thus favouring the changes going on in the albu- 
men and yolk. 



ECHINUS AND A8TEBIAS. 

Pbof. AoiiSSiz has made to the Association of American Greologists 
and Naturalists, a communication upon the subject of Echinoderms, 
shewing that there is no essential difference between the types or families 
of Eclunus and Asterias. He explained many points in the animal 
economy of the Echinoderms not before known, and shewed the affinities 
existing between the Echinus and Asterias. He fully proved great uni- 
formity of stmeture in the two species. He shewed that Asterias has an 
external skeleton as well as Echinus. He explained the circulation, and 
while speaking of the functions of certain organs, took occasion to 
obaerve that physiologists were greatly in error when they determined an 
organ by its function. He also shewed the existence of minute aquatic 
tubes or canals, and of gills .injboth species. The Echinoderms, when 
first taken from the water, are of a brilliant red colour, but they shortly 
change to a bright green after death. They can only be obtained from 
water to the depth of from 90 to 150 and 200 feet. Professor Agassiz 
had a month's exciursion in one of the United States' surveying vessels. 
Lieutenant Commanding Davis, on the coast, and collected his specimens 
during this excursion. 

LUCEBNARIA. 

An insulated fSust of great interest observed in a Lucernaria is, that 
this polypus has ocelli, eight in number, identical in their appearance 
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with the ejes of the Eehinodermei and MadiiMB, and plaoediii the notdHi 
among the tentacolar fasdcala.—- Pr^««for Ag^mit, 

"singing shells." 

Mr. Lotell Reeve has commnmcated to the British AasodatioB, i 
" Notice of an Observation made by Mr. Taylor at Bi^hcaloa, Cejloa^ 
on the Soimds emitted by Mollnsca." Gomg at night on the lake 
in the neighbonrhood of the fort, Mr. Taylor was s^ck by a load 
mnsical noise proceeding from the bottom of the water. It is cansed liy 
multitades of some anunal inhabiting shells, — at least, the natives wi 
them " Singing Shells." The sounds are like those of an aoeordioa or 
.^lian harp, guitar, or such like, vibrating notes^ and pitched m dift^ 
rent keys. 

Lieut.-Col. Portlock then drew attention to the H^ix aperiui, whidis 
very remarkable for its property of emitting, when irritated, a strong and 
well-marked sound, which Rossmaesler describes as indicating irritation. 
The Helix apertus is very abundant in Corfu, appearing sticking on the 
squill leaves in the spring, when about the banning of March theaBiml 
increment of growth of the shell is perfectly soft. If the animal be ini^ 
tated by a touch with a piece of straw or other light material, it emits a 
distinctly audible sound, possessing a singular grumbling or qnerokns 
tone. This it frequently repeats if fireshly touched, and contiiUMs so to 
do for apparently an untimited space of time. 

THE GREAT SEA-SERPENT. 

An interestiug controversy respecting the eristence of the Great Sea* 
Scr])cnt has been excited by a new attestation of its existence, in Ute 
following communication from Plymouth, dated Oct. 7 : — 

''When the J^adalu* frigate, Captain M'Qulue, wbich anived here on the 
4th inst., was on her passage home from the East Indies, between theCqpeirf 
Good Hope and St. Helena, her captain, and most of her officers and crew, at 
four o'clock one afternoon, saw a sea-serpent. The creature was twenty 
minutes in sight of the frigate, and passed under her quarter. Its head ap- 
peared to be about four feet out of the water, and there were about sixty feet 
of its body in a straight line on the surface. It is calculated that there mi^ 
have been under water a length of thirty or forty feet more, by which it pro- 
pelled itself at the rate of fifteen miles an hour. The diameter of the exposed 
part of the body was about sixteen inches ; and when it extended its jaws, 
which were fiill of large jagged teeth, they seemed sufficiently capacious to 
admit of a tall man standing upright between them. The ship was sailing 
north at the rate of eight miles an hour. The Dadalus left the Cape of Good 
Hope on the 30th of July, and reached St. Helena on the 16th of August." 

Next the following report, by Captain M'duhee, was forwarded to the 
Admiralty : — 

** Her Majesty's ship Dadalu», Hamoaze, Oct. 11. 
"Sir,— In reply to your letter of this day's date, requiring information as 
to the truth of a statement published in the Timet newspaper, of a sea-serpent 
of extraordinary dimensions having been seen from her Majesty's ship Dtg' 
dolus, under my command, on her passaf^e from the East Indies, I have tbe 
honour to acquaint you, for the information of my Lords Commissioners of 
the Admiralty, that at 6 o'clock p.m., on the 6th of August lasl^ in latitude 
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94*> 44' S., and lonf^itude 9^ 23^ B., the weather dark and cloudy, wind fresh 
from fhe N.W., with a long ocean swell from the 8. W., the ship on the port 
tack beading N.E. by N., something ver^ unusual was seen by Mr. Sartoris, 
midshipinan, raj^idly approaching the ship from before the beam. The cir- 
cumstance was immediately reported by him to the officer of the watch, 
Lieutenant Edgar Dmmmond, with whom and Mr. William Barrett, the 
Matter, I was at the time walking the quarter-deck. The ship's company 
were at supper. 

« On our attention being called to the object, it was discovered to be an 
eBMmous serpoit, with li«ad and shoulders kept about four feet constantly 
abofe the surnce of the sea : and as nearly as we could approximate \>y com- 
pariBg it with the length of what our maintopsail-yard would show in the 
water, there was at the very least sixty feet of the animal dj^r tPeau, no 
portion of which was, to our perception, used in propelling it through the 
mtar, either by vertical or horizontal undulation. It passed rapidly, but so 
dose under our lee quarter^ that had it been a man of my acquaintance I 
8lK>nld have easfly reco^pused his features with the naked eye ; and it did 
not, dther in uiproaching the ship or after it had passed our wake, deviate 
in uie slightest degree flrom its course to the S.W., which it held on at the pace 
of fhnn 12 to 15 miles per hour, apparently on some determined purpose. 

" Hie diameter of the serpent was about 15 or 16 inches behind the head, 
which was, without any doubt, that of a snake ; and it was never, during the 
ao minutes that it continued in sight of our glasses^ once below the surface of 
the wattf : its colour a daiic brown, with yellowish-white about the throat. 
It had no fins, but something like the mane of a horse« or rather a bunch of 
sea-weed, washed about its back. It was seen by the quartermaster, the 
boatswain's mate, and the man at the wheel, in addition to myself and officers 
■bo^e mentioned. 

" I am having a drawing of the Serpent made from a sketch taken imme- 
diate after it was seen, which 1 hope to have ready for transmission to my 
Lords Commissioners of the Admiralty by to-morrow's post.— I have, &c. 

" Peter M'Quh Jt, Captain. 

« To Admiral Sir W. H. Gage, G.C.H., Devonport." 

The drawing above named was subsequently received by the Lords of 
the Admiralty, and with two other representations of the auimal, all 
drawn under Capt. M'Quhee's eye, were engraved in the IHtistrated 
Idmdon News, No. 341, for Oct. 28, 1848 ; and these three representa- 
tions were sabsequently certified by Capt. M'QuhsB to be correct. 

This number of the Illustrated London News also contains a letter 
from a gentleman long resident in Norway, and addressed to the Secretary 
to the Admiralty, in testimony of the existence of a sea-serpent ; together 
with an interesting freds of " Evidences of the former appearance of the 
Sea-Serpent ;" and an illustrated account of " the Great American Sea- 
Serpent." 

Next appeared the following letter addressed hy Professor Owen to 
the Editor of The Times :— 

Stb, — Subjoined is the answer to a question relative to the animal 
seen from the DadaluSy addressed to me by a nobleman distinguished in 
literature, and taking much interest in science. 

As it contains the substance of the explanation I have endeavoured to 
give to numerous inquiries, in the Hnnterian Museum and elsewhere, 
and as I continue to receive many applications for my opinion of the 
" Great Sea-Serpent," I am desirous to give it once for all through the 
medium of your columns, if space of such wdue may be allotted to it.— 
I Am, sir, your very obedient servant, 

LinooLi*s-inE-fields, Nov. 9. "BAcakx^ ^-^^^^ 
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The Bketrh* will sngn^st the reply to your jiuerj-, " whether the monftar 
seen from th«> Dadalus be aDythinf? but a saurian ?** If it be the true annrer, 
it destroys the romance of the incident, and will be anythinflf bat acceptable 
to those who prefer the excitement or the ima^nation to the satiiAictiOB cf 
the judgement. I am far from insensible to the pleasures of the discomy of 
a new and rare animal ; but before I can enjoy them, certain conditions- 
e. g. reasonable proof or evidence of its existence—mast be fulfilled. I am 
also far fh)m unaervaluind^ the information which Captain M*QahR hasfpvn 
U8 of what he saw. When fairly analysed, it lies in a small compass ; bat my 
knowledfi^e of the animal kingdom compels me to draw other conclosionslhxn 
the phenomena than those which the gallant captain seems to have jumped at 
He evidently saw a larice animal moving rapidly throug^h the water, veiy 
different from anything he had befDre witnessed— neither a whale, a grampV} 
a great shark, an alligator, nor any other of the large surfhce-Bwimmhig 
creatures which aie fallen in with in ordinary voyages. He writei, " On ov 
attention being called to the object, it was discovered to be an eiKMiiioii 
serpent" (read "animal"), "with the head and shoulders kept about ibor 
feet constantly above the surface of the sea. The diameter of the serpest" 
(animal) " was about fifteen or sixteen inches behind the he«l ; its connr a 
dark brown, with yellowish white about the throat.'* No fins were seen (the 
captain says there were none ; but flrom his own accoant he did not see 
enough of the animal to prove his negative). " Something like the mane ofs 
horse, or rather a bunch of sea-weed, washed about its back.*' So modi d 
the body as was seen was " not used in propelling the animal throuh As 
water, either by vertical or horizontal undulation." A calculation of itskngtk 
was made under a strong preconception of the nature of the beast. Hie beid, 
e. g.i is stated to be " without any doubt that of a snake ;'* and yet a saakB 
would be the last species to which a naturalist conversant with the fonni nd 
characters of the heads of animals would refer such a head as that of wUdi 
Captain M'Quhac has transmitted a drawing to the Admiralty, and whidi hs 
certifies to have been accurately copied in the lUuttrated London N§mfK 
October 28, 1848, p. 265. Your Lordship will observe, that no sooner was the 
captain's attention called to the object, than "it was discovered to be an 
enormous serpent ;" and yet the closest inspection of as much of the body u 
was visible djleur d'eau failed to detect any undulations of the body, althmigli 
such actions constitute the very character which would distinguish a 
serpent or serpentiform swimmer from any other marine species. The fore* 
i^oue concluiiion, therefore, of the beast bcin^ a sea-serpent, notwithstanding 
Its capacious vaulted cranium and stiff inflexible trunk, must be kept in mind 
in estimating the value of the approximation made to the total lengtii 
of the animal, as " at the very least sixty feet.** This is the only part of 
tlie description, however, which seems to me to be so uncertain as to be 
inadmissible in an attempt to arrive at the right conclusion as to the n^tture 
of the animal. The more certain characters of the animal are these :— Head. 
with a convex, moderately-capacious cranium, short obtuse muzzle, gape 
of the mouth not extending further than to beneath the eye, which is 
rather small, round, filling closely the palpebral aperture ; colour dark brown 
above, yellowish white beneath ; surface smooth, without scales, scutes, or 
other conspicuous modifications of hard and naked cuticle. And the captain 
says, " Had it been a man of my acquaintance, I should have e isily recog- 
nised his features with my naked eye." Nostrils not mentioned, but indicated 
in the drawing by a crescentic mark at the end of the nose or muzzle. All 
these are the characters of the head of a warm-blooded mammal ; none of 
them those of a cold-blooded reptile or fish. Body long, dark brown, not 
undulating, without dorsal or other apparent fins ; " but something like the 
mane of a horse, or rather a bunch of sea-weed, washed about its back.'* 
The character of the integuments would he a most important one for the 
zoologist in the determination of the class to which the above-defined creature 
belonged. If any opinion can be deduced as to the integuments fh>m the 

* This was a reduced copy of the drawing of the head of the animal seen by 
Captain M'Quh«, attached to the submerged body of a large simI, showing 
the long eddy produced by the action of the terminal flippers. 
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ftbore indication, it is tbtt the species had liair, which, if it was too short and 
close to be distin^shed on the head, was Visible where it usually is the 
longest, on the middle line of the shoulders or advanced part of the back, 
where it was not stiff and upright, like the rays of a fin, but ** washed about.'' 
Guided by the above interpretation of the " mane of a horse, or a bunch of 
sea-weed." the animal was not a cetaceous mammal, but rather a great seal. 
But what seal of large size, or indeed of any size, would be encountered in 
latitude 2i** 44' south, and longitude 9° 22^ east, viz. about 300 miles from the 
western shore of the southern end of Africa ? The most likely species to be 
there met with are the largest of the seal tribe, e. g. Anson's sea-lion, or that 
known to the southern whalers by the name of the '* sea-elephant," the 
Phooi probotcUliiay which attains the length of from 20 to SO feet. These 
mat seals abound in certain of the islands of the southern and antarctic seas, 
Irom which an individual is occasionally floated off upon an iceberg. The 
sea-lion exhibited in London last spring, which was a young individual of the 
Pkoea proboteidia, was actually captured in that predicament, having been 
carried oy the currents that set northward towards the Cape, where its tem- 
porarv resting-place was rapidly melting away. When a large individual of 
uie Phoca probo9cidia or Phoea leonina is thus borne off to a distance from 
its native shore, it is compelled to return for rest to its floating abode after it 
has made its daily excursion in quest of the fishes or squids tnat constitute 
itc food. It is thus brought by the iceberg into the latitudes of the Cape, and 
perhi^M fhrther north, before the berg has melted away. Then the poor seal 
is compelled to swim as long as strength endures ; aod in such a predicament 
I imagine the creature was that Mr. Sartoris saw rapidly approaching the 
Ikedwtu Arom before the beam, scanninjr* probably, its capabilities as a 
resting-place, as it paddled its long stiff body past the ship. In so doing it 
woola raise a head of the form and colour described and delineated by Capt. 
M*Quhs, supported on a neck also of the diameter given ; the thick n^ 
passing into an inflexible trunk, the longer and coarser hair on the upper part 
of which would give rise to the idea, especially if the species were the Pkoea 
Uonkuh explained by the similes above cited. The organs of locomotion 
would be out of sight. The pectoral fins being set on very low down, as 
in my sketch, the chief impelling force would be the action of the deeper 
immersed terminal fins and tail, which would create a long eddy, readily 
mistakeable by one looking at the strange phenomenon with a Sea-Serpent 
in his mind's eye for an indefinite prolongation of the body. 

It is very probable that not one on board the D<edalu9 ever before beheld 
a gigantic s«il freely swimming in the open ocean. Entering unexpectedly 
upon that vast and commonly blank desert of waters, it would be a straiufe 
and exciting spectacle, and might be well interpreted as a marvel t but the 
creative powers of the human mind appear to be really very limited, and on 
all the occasions where the true source of the " great unknown" has been 
detected— whether it has proved to be a file of sportive porpoises, or a pair 
of gigantic sharks—old Pontoppidon's sea-serpent with the mane has uni- 
forimy suggested itself as the representative of the portent, until the mystery 
has been unravelled. 

The vertebrae of the sea-serpent described and delineated in the '* Wemerian 
Transactions," vol. i., and sworn to by the fishermen who saw it off the Isle 
of Stronsa (one of the Orkneys) in 1808, two of which vertebra are in the 
Museum of the College of Surgeons, are certainly those of a great shark, of the 
genus telache, and are not distinguishable fh)m those of the species called 
" basking-shuk," of which individuals from 30 feet to 35 feet in length have 
been firom time to time captured or stranded on our coasts. 

I have no unmeet confidence in the exactitude of my interpretation of the 
phenomena witnessed by the Captain and others of the Dadalus, I am too 
sensible of the inadequacy of the characters which the opportunity of a rapidly 
passing aniraali ** in a long ocean swell," enabled them to note, for the deter- 
mination of its species or genas. Giving due credence to the most probably 
accurate elements of their description, they do little more than guide the 
zoologist to the class, which, in the present instance, is not that of the ser- 
pent or the saurian. 

But I am usually asked, after each endeavoox to ex:^^BiTl.C«L\^MXL'\KS^Ci^^Qa^% 
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set-ierpent. " Why tbere should not be « tpreat set-ierpent ?"— often, too, ii 
a tone whicn leems to imply, " Do you think, then, there are not more mir- 
▼els in the deep than are dreamt of in your philosophy?" And flredy con- 
ceding that point, I haye felt bonnd to pve a reason ror scepticism as wdlii 
futh. If a Rigantic sea-serpent actually exists, the species must of ooune 
haye been perpetuated through successive generations Arom its first creati<m 
and introduction in the seas of this planet. Conceive, then, the number of 
individuals that must have lived and died, and have left their remains to 
attest the actuality of the species during the enormous lapse of time from iti 
beginning to the 6th of August last ! Now, a serpent, being an air-breathing 
animal, with long vesicular and receptacular lungs, dives with an effort, and 
commonly floats when dead ; and so would the sea-serpent, until decomposi- 
tion or accident had opened the tousrh internment and let out the imprisoned 
gases. Then it would sink, and, if in deep water, be seen no more until the 
sea rendered up its dead, after the lapse of the oeons requisite for the yielding 
of its place to dry land— a change which has actually revealed to the present 
generation the old saurian monsters that were entombed at the bottom of the 
ocean of the secondary gpoloeical periods of our earth's history. During life 
the exigencies of the respiration of the great sea-serpent would always compd 
him frequently to the surface ; and when dead and swollen — 

'* Prone on the flood extended, long and large," 

He would lie 

** floating many a rood ; in bulk as huge 

As whom the fables name of monstrous size, 
Titanian or earth-bom, that warred on Jove." 

Such a spectacle, demonstrative of the species if it existed, has not hitherto 
met the gaze of any of the countless voyagers who have traversed the lesi 
in so many directions. Considering, too, tne tides and currents of the ocetn, 
it seems still more reasonable to suppose that the dead sea-serpent would be 
occasionally cast on shore. However, I do not ask for the entire careaie. 
The structure of the back-bone of the serpent tribe is so peculiar, that a sinilB 
vertebra would suffice to determine the existence of the hypothetical c^- 
dian ; and this will not be deemed an unreasonable request Wnen it is ronem- 
bered that the vertebrse are more numerous in serpents than in any otha 
animal. Such large, blanched, and scattered bones on a sea-shore, would be 
likely to attract even common curiosity ; yet there is no vertebra of a serpent 
larger than the ordinary pythons and boas in any museum in Europe. 

Few sea-coasts have been more sedulously searched, or by more acute nsr 
turalists (witness the labours of Sars and Ix)v^n), than those of Norway. 
Krakens and sea-serpents ought to have been living and dying thereabouts 
from long before Pontoppidon's time, to our day, if all tales were true ; yet 
have they never vouchsafed a sinsrle fragment of"^ their skeleton to any Scan- 
dinavian collector ; whilst the other great denizens of those seas have been by 
no means so chary. No museums, in fact, are so rich in the skeletons, skulu, 
bones, and teeth of the numerous kinds of whales, cachalots, grampuses, 
walruses, sea unicorns, seals, &c., as those of Denmark, Norway, and Sweden ; 
but of any large marine nondescript or indeterminable monster, they cannot 
show a trace. 

I have inquired repeatedly whether the natural history collections of Bos- 
ton, Philadelphia, or other cities of the United States, mit^ht possess any 
unusually large ophidian vertebrae^ or any of such peculiar form as to 
indicate some large unknown manne animal; but they have received no 
such specimens. 

The frequency with which the sea-serpent has been supposed to have ap- 
peared near the shores and harbours of the United States has led to its being 
specified as the "American sea-serpent;'' yet, out of the 200 vertebne ot 
every individual that should have lived and died in the Atlantic since the 
creation of the species, not one has yet been picked up on the shores of Ame- 
rica. The diminutive snake, less than a yard in length, ** killed upon the 
sea-shore," apparently beaten to death, " by some labouring people of Cape 
Ann," Unitea States (see the 8yo. pamphlet, I8l7» Boston, page 38), and 
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figured in the lUuHrated LotuUm Newt, October 98, 1848, from the original 
Amoricaii memoir, by no means tatisfles the conditions of the problem. 
Neither do the Saeeopharsfttx of Mitchell , nor the Ophiognatkma of Harwood— 
the one H 'eet, the other 6 feet loiu^^: both are surpassed by some of the con- 
gers of our own coasts, and, like other mnnenoid nshes and the known smaU 
sea-snakes (HjfdrupkU:) swim by nndulatory movements of the body. 

The fossil vertebne and skoU, which were exhibited by Mr. Koch in New 
T(Nic and Boston as those of the nreat sea-serpent, and which are now in 
Borlin, belonged to different individaals of a species which 1 had previously 
prored to be an extinct whale ; a determination which has subsequently been 
00Dfirm«l by Professors Miiller and Ajcsssiz. Mr. Dixon, of Worthinfi^, has 
discovered many fossil vertebne in the eocene tertiary day at Bracklesbam, 
whidi belong to a large species of an extinct genus of serpent {PalaophU), 
founded on similar vertebne from the same formation in the Isle of Sheppey. 
Tbe largest of these ancient British snakes was 20 feet in length ; but there 
is no evidence that ther were marine. 

The sea saurians of the secondary periods of geology have been replaced in 
the tertiary and actual seas by marme mammals. No remains or Cetaeea 
have been found in lias or oolite : and no remains of plesiosaur or ichthyosaur, 
or any other secondary reptile, nave been found in eocene or later tertiary 
deposits, or recent on the actual s^a-shores ; and that the old air-breathing 
saurians floated when they died has been shown in the '* Geological Transac- 
ti(ms" (vol. v., second senes, p. 512). The inference that may reasonably be 
^rawn firom no recent carcase or finagment of such having ever been disco- 
vered, is streiiygthened by the corresponding absence of any trace of their 
remains in the tertiary beds. 

Now, on weighing the question whether creatures meriting the name of 
"great sea-serpent" do exist, or whether any of the gigantic marine saurians 
oAhe secondary deposits may have continued to live up to the present time, 
it seems to me less probable that no part of the carcase of such reptiles should 
have ever b€«n discovered in a recent or unfossilized state, than that men 
shoold have been deceived by a cursory view of a partly submerged and ra- 
pidly moving animal, which mi^ht only be strange to themselves. In other 
iroros, I regard the negative evidence from the utter absence of any of the 
recent remains of nreat sea-serpents, krakens, or Bnaliotauria, as stronger 
against their actualexistence than the positive statements which have hitherto 
weighed with llie public mind in favour of their existence. A larger body of 
eti&nce from eye-witnesses might be got together in proof of ghosts than of 
the sea-serpent. 

To this letter appeared the following reply in the limes .* — 
SiE, — ^Will you do me the very great favour to give a place in your 
widely-drculating columns to the following reply to the animadversions 
of Professor Owen on the serpent or animal seen by me and others from 
Her Majesty's ship Dadaius on the 6th of August last, and which were 
published in the Times of the 14th inst. ? 

I am, sir, your obedient servant, 

London, Nov. 18. P. M*Quttfi, 

Late Captain of Her Majesty's Ship D«dalus, 

Professor Owen correctly states that I "evidently saw a large creature 
moving rapidly through the water, very different fh>m any thing! had before 
witnessed ; neither a whale, a grampus, a great shark, an alligator, nor any 
oUier of tne larger snrface-swimming creatures fallen in with in ordinary 
voyages.'* I now assert— neither was it a common seal nor a sea-elephant, 
its great lengtii and its totally different physiognomy precluding the possibi- 
lity of its being a Phoca of any species. The head was flat, and not a ** ca- 
pacious vaulted cranium ; nor had it "a stiff inflexible trunk''— a conclusion 
io which Professor Owen has jumped, most certainly not justified by the 
rinmiA statement, that no " portion of the 60 feet seen by us was \uwdL vvi\it^ 
pelling it through the water, either by vertical ot liioTiiAnXxX^ni^Ki^^^vs^^'* 
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It 18 also assumed that the *' calcalation of its lengfth was made under i 
strong: preconception of the nature of the heast"— another conchition qpdle 
the contrary to the fact. It was not until after the great length was developed 
by its nearest approach to the ship, and until after that most important pmiit 
had been duly considered and debated, as well as such could be in the brief 
space of time allowed for so doing, that it was pronounced to be a serpent bv 
all who saw it, and who are too well accustomed to judge of lo^fths ana 
breadths of objects in the sea to mistake a real substance and an actual liTiBg 
body, coolly and dispassionately contemplated, at so short a distance, too, for 
the ** eddy caused by the action of the deeper immersed fins and tail of a 
rapidly-moving gigantic seal raising its head above the surfkce of the water," 
as Professor Owen imagines, in quest of its lost iceberg. 

The creative powers of the human mind may be very limited. On fhii 
occasion they were not called into requisition ; my purpose and deaire being, 
throughout, to furnish eminent naturalists, such as the learned Professor, 
with accurate facts, and not with exaggerated representations, nor with what 
could by any possibility proceed from optical illusion; andlb^ to aaaore 
him that old Pontoppidanj having clothed his Sea-Serpent with a mane, could 
not have suggested the idea of ornamenting the creature seen from the 
D^daltu with a similar appendage, for the simple reason that I had never 
seen his account, or even heard of his Sea-Serpent, anttl my arrival in London. 
Some other solution must, therefore, be found for the very remarkable coin- 
cidence between us in that particular, in order to unravel the mystery. 

Finally, I deny the existence of excitement or the possibility of optical 
illusion. I adhere to the statements, as to form, colour, and dimensfons, 
contained in my official report to the Admiralty ; and I leave them as data 
whereupon the learned and scientific may exercise the " pleasures cf inuiginar 
tion," until some more fortunate opportunity shall occur of making a ooser 
acquaintance with the ** great unknown*'— in the present instance, most 
assuredly, no " ghost." 

The evidence of the officer on watch, lieat. Edgar Drammond, one of 
the few eye-witnesses of the alleged monster that passed the Badaha, 
next appeared in the Cornwall Gazelle : — 

I beg to send you the following extract from my journal :— H.M.S. Dndahis. 
Aug. 6, 1848 ; hit. 25° S., long. 9° 37' E. , St. Helena, 1015 miles, in the 4 to 6 
watch, at about 5 o'clock, we observed a most remarkable ftsh on our lee 
quarter, crossing the stem in S.W. direction. The appearance of its bead, 
which, with the back fin, was the only portion of the animal visible, was 
long, pointed, and flattened at the top,— perhaps ten feet in length; the 
upper law projecting considerably. The fin was, p^'haps, twenty feet in the 
rear of the head, and visible occasionally. The captain also asserted that be 
saw the tail, or another fin about the same distance behind it. The n^ier 
part of the head and shoulders appeared of a dark brown colour ; and beneath 
the under jaw a brownish white. It pursued a steady and undeviating course, 
keeping its head horizontal with the water, and in rather a raised poaitioii. 
disappearing occasionally beneath a wave for a very brief interval, and not 
apparently for the purposes of respiration. It was going at the rate of, 
perhaps, from twelve to fourteen miles an hour, and, when nearest, was 
perhaps 100 yards distant ; in fact, it gave one quite the idea of a large snake 
or eel. No one in the ship had ever seen anything similar, so, at iMst, it is 
extraordinary. It was visible to the naked eye for five minutes, and with a 
glass for perhaps fifteen more, llie weather was dark and squally at the 
time, with some sea running. 

Edgar Dbummond, lieut. R.M.S. 

Daedalus, Southampton, Oct 28, 1848. 

This called forth the following letter from a Corre^ndent of the 

Alhenaum, No. 1103 :— 

By publishing last week an extract frx)m the journal of lieut. Edgar 
Vrammond, describing a moat iem»Va.ble tLah. that was observed from ue 
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deck of H.M.S. Daedalus on the 6th of Ang^ust last, yon have both terminated 
a somewhat interesting controversy, and confirmed the accuracy of Professor 
Owen's doubts as to the existence of the Great Sea Serpent. An attentive 
comparison of Lieut. Drummond's minute and rational account with the 
rough sketch contained in the accompanying lo^-book, of a large fish of the 
Cacbelot species that was seen by the captain, ofiicers, jMUBsenfirers, and crew 
of the Hon. East India Company's ship, Castle Huntly, on the Ist of May, 
1881, in lat. 40 isr N.^ long. 34« 27 W., will, I have little doubt, readily con- 
vince all whose inquiries yon may kindly ntcilitate, that the animal seen by 
Capt. M'Quhae was not a sea seroent, but one of the species of Cachelot, or 
black fish, already referred to. It is now scarcely worth while to iK)int out 
the manifest errors apparent in the several statements on this subject that 
Inve preceded lieut. Drummond*s. I may, however, mention that the accu- 
mnlated rate of speed at which H.M.S. Daedalus and the serpent (query, fish?) 
are represented to have passed each other, in opposite directions, renders it 
wholly impossible that an object of only /our feet above the surface of the sea 
could have been kept in sight for ttoenty minutes, however good the glasses. 

I am, &c. H. W. 

Lloyd% Dec. 14. 

To this the Editor of the Athenaum replied : — " "We have little doubt 
from the drawing figured in the log-book that it was a shoal of black 
fish." 

We should also add, that Nos. 1101 and 1102 of \h& Athemsum contain 
a close analysis of Captain M'Quhae's statement, and the argumentative 
reply of Professor Owen ; and in No. 1657 of the Literary Gazette will 
be found a resume of the evidence of Pontoppidan, with illustrations. 

Several of the Numbers of the Zoologist for the year 1847 contain 
contributions attesting the appearance of the Sea-Serpent ; and a volume 
of the Naturalises labrary, edited by Dr. Hobert Hamilton, comprises 
similar evidence. 

In the Westminster and Foreign Quarterly BevietOj published January, 
1849, will be found a clever paper on this much-vexed question ; the 
writer of which is disposed to consider that the " Sea-Serpent*' may be 
an Enaliosaurian. We quote a postulate passage from this article : — 

*' Who shall say that a tribe of animals is extinct? Does not the crocodile 
occur in the wealden, cheek*by-jole with the plesiosaurus ?— and do not 
crocodiles still exist ? Is not the elephant both fossil and recent ?— is not the 
hy^na fossil and recent?— do not insects, scarcely distinguishable from our 
own, exist in the secondary series ? We have seen the impressions of the 
wings of dragon-flies that would defy the scrutiny of an entomologist to dis- 
tinguish them from those of recent genera. Hence we infer, that although 
certain species, now found in a fossil state, may perhaps no longer exist in a 
recent state, yet there is no law of nature, no analo^cal reasoning, which 
should forbid the existence of their congeners. Although we may not, perhaps, 
have the identical species of plesiosaurus discovered by Miss Anning, and 
described by Mr. Conybeare, yet there is nothing to forbid the existence of a 
cognate species ! So that it is perfectly consistent with the profoundest dis- 
coveries of the geologist to imagine the enaliosaurian s existing in their pristine 
glory. All that geology would require is, that the Norwegian species should 
not be identical with those of the lias or the wealden. Seeing, then, that 
unquestionable evidence brings before us an animal not known in our me- 
thods ; seeing that thin animal presents many points of similarity to the 
enaliosauri ; seeinfi: that geology offers no impediment to the supposition that 
enaliosauri still exist ;— we trust that it will neither be considered impossible 
nor improbable that, in certain unknown forms of the enaliosauri^ a ke^ tA 
the mystery of the sea serpent will eventuaUv \)e foxsxidi.'^^ 
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VITALITT OF SEEDS. 

At tlie late Meeting of the British Association, Mr. H. E. StrickUnd 
read the Report of the committee for the conducting of experiments on 
the Vitality of Seeds, and invited the contribution of seeds for the experi- 
ments now going on in the Botanic Garden at Oxford. 

The reading led to a conversation, in which Dr. Carpenter, Mr. Joshua 
Clarke, Mr. Jerdan, Mr. Jeffrey, Dr. Daubeny, and Mr. Babington took 
part. Instances were related in which seeds had retained their vitally 
for a very great period, and reference was made to the well-known ex- 
periment with wheat found in mummies. Dr. Daubeny stated that in ' 
no case was the growth of the wheat found in mummies free firom suspi- 
cion. He had recently heard of an experiment conducted with gieat 
care in which seed from an unrolled mmnmy was sown, — a plant came 
up, but when it was examined, it turned out to be maize, a plant of the 
New World, and consequently must have been introduced into the 
mummy subsequently to the discovery of America. — Mr. Babington ex- 
pressed his conviction, from an examination of the evidence in auppwi of 
the supposed growth of seeds found in mummies, that it was quite insuffi- 
cient to support the inference that seeds retained their vitality for periods 
of two or three thousand years. — Athenaum, No. 1088. 

INFLUENCE OF CARBONIC ACID GAS ON PLANTS IN GLASS CASES. 

At the late meeting of the British Association, Mr. Hunt having read 
the Beport of a Committee appointed on this inquiiy. Dr. Daubeny ex- 
plained the nature of the apparatus etnployed in these experiments. It 
was subject to considerable leakage, but the Carbonic Acid Gas was con- 
stantly supplied. It had been found that an atmosphere of 20 per cent, 
killed the plants contained in the Case. With respect to the influence of 
this gas, it appeared to be just as injurious to the flowerless as the flower- 
ing plants. He suggested that these experiments should be extended to 
animals. One of the objects of these researches was, if possible, to ascer- 
tain whether an atmosphere highly charged with carbonic acid could have 
assisted in the great development of vegetation which occurred during 
the growth of the great coal forests in the early history of the world. 
Dr. Lankester suggested that the experiments should be extended to 
other gases. But few experiments had been conducted on this subject, 
and some misunderstanding existed even with regard to them. liebig 
had supposed that sulphuretted hydrogen had great influence on 
vegetation, and he had long ago observed that certain forms of 
plants lived in sulphureous waters, and that plants flourished in 
the neighbourhood of waters weakly charged with sulphuretted 
hydrogen. Dr. Carpenter thought Dr. Lankester's suggestion valuable. 
He suggested that the great development of zoophytic limestone during 
the coal period depended on the fact that the water charged with car- 
bonic acid had dissolved the carbonate of lime which had thus been 
introduced into the structure of the animals from whence it was deposited. 
It bad been observed recently that w\iex«i<7e.i ^'gTa^g& c&s^n^^Sua^S(d.^th 
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carbonic acid, and containing carbonate of lime, there the deposition of 
coral skdetona is very large. — Athenaum, No. 1087. 

CUBIOUS FACT IN BOTANY. 

The late President Harrison, in an address before the Historical 
Society of Ohio, said : — " The process by which nature restores the forest 
to its original state, after being once cleared, is extremely slow. The rich 
lands of the West are, indeed, soon covered again, but the character of 
the growth is entirely different, and continues so for a long period. In 
sev^al places upon the Ohio, and upon the farm which I occupy, clearings 
were made in the first settlement of the country, and subsequently 
abandoned and suffered to grow up. Some of these new forests are now 
sore of fifty years' growth, but they have made so little progress towards 
attaining the appearance of the immediately contiguous forest, as to 
induce any man of refiection to determine that at least ten times fifty 
years must elapse before their complete assimilation can be effected. We 
find in the ancient works all that variety of trees which give such unrivalled 
beauty to our forests, in natural proportions. The first growth on the 
same kind of land, once cleared, and then abandoned to nature, on the 
contrary, is nearly homogeneous, often stinted to one or two, at most 
three kinds of timber. If the ground has been cultivated, the yellow 
locust wiU^ thickly spring up; if not cultivated, the black and white 
walnut will be the prevailing growth. * * * Qf what immense age, 
then, must be the works so often referred to, covered as they are by at 
least the second growth after the primitive forest state was regained P" 
This fact of two different kinds of wood springing out of the same soil, 
accordingly as it has been differently reclaimed and cultivated, is very 
remarkable. — lAterary Gazettey No. 1657. 

INSTINCT OP VEGETABLES. 

If a pan of water be placed within six inches on either side of 
the stem of a young pumpkin or vegetable marrow, it will in the 
course of the night approach it, and will be found in the morn- 
ing with one of its leaves floating on the water. This experiment may 
be continued nightly until the plant begins to fruit. If a prop be placed 
within six inches of a young convolvulus or scarlet-runner, it will find it, 
although the props may be shifted daily. If after it has twined some 
distance up the prop, it be unwound and twined in the opposite direction, 
it will return to its original position, or die iu the attempt ; yet, not- 
withstanding, if two of these plants grow near each other, and have no 
stake around which they can entwine, one of them will alter the direc- 
tion of its spiral, and they will twine round each other. Duhamel 
placed some kidney beans in a cylinder of moist earth ; after a short 
time they commenced to germinate, of course sending the plume upwards 
to the light, and the root down into the soil. After a few days the 
<^Iinder was turned one-fourth round, — and again and again this was 
repeated until an entire revolution of the cylinder had been completed. 
The beans were then taken out of the -earth*, andiVt 'w^loix^sA^^Q^ViOcL 
ihe plume and radicle had bent to accommodaltA \Xx<exii^'<i^i& V^ ^^cr^ 
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re^olutioii, — and the one in its effort to aaoendperpendieolariv, and tbe 
other to descend, had formed a perfect spiral Bat although tae natnnl 
tendency of the roots is downwards, if the soil heneath be dry, and anj 
damp substance be above, the roots will ascend to reach it. — Ttarmeti 
Maganne. 

YO&ESTS OF THE INDIAN ABCHIPELAQO. 

We quote the following vivid picture from the Journal cf the ladii* 
JrchijpeUtffo, a work which has scarcely yet reached Europe. 

** The greater part of the Archipelayco is at this moment, as the whole 
of it once was, clothed to the water's eidge with wood ; and when we psu 
into the deep shade of its mountain forests, trees of gigantic forms and 
exuberant foliage rise on every side : each species shooting up its trunk to 
its utmost measure of development, and striving, as it seems, to escape from 
the dense crowd. Others, as if no room were left for them to grow ia the 
ordinary way, emulate the shapes and motions of serpents, enwrap their 
less pliant neighbours in their folds, twine their branches into one con- 
nected canopy, or hang down, — ^here, loose and swaying in the air, or in 
festoons from tree to tree, — and there, stiff and root^, like the yards 
which support the mast of a ship. No sooner has decay diminished the 
green array of a branch, than its place is supplied by epiphites, chiefly 
fragrant orchidacese, of singular and beautiful forms. The interrupted 
notes of birds, loud or low, rapid or long-drawn, cheerful or plaintiTe, 
and ranging over a greater or less musical compass, are the most pkasing 
sounds heard ; the most constant are those of insects, which sometimes 
rise into a shrill and deafening clangour ; and the most impressive are 
the prolonged complaining cries of the unkas. As we penetrate deeper 
into the forest, green and harmless snakes hang like tender branches. 
Others of deeper and mingled colours, but less innocuous, lie coiled up, 
or, disturbed by the human intruder, assume an angry and dangeroos 
look, but glide out of sight. Insects in their shapes and hues imitate 
leaves, twigs, and flowers. Monkeys, of all sizes and colours, spring from 
branch to branch, or, in long trains, rapidly steal up the trunks. Deer, 
and amongst them the graceful palandoh, no bigger than a hare, and 
celebrated in Malayan poetry, on our approach fly startled from the pools 
which they and the wild hog most frequent. Lively squirrels, of dif- 
ferent species, are everywhere met with. Amongst a great variety of 
other remarkable animals which range the forests, we may, according to 
our locality, encounter herds of elephants, the rhinoceros, tigers, the 
tapir, the babirusa, the orangutan, the sloth ; and, of the winged tribes, 
the gorgeously beautiful birds of paradise, the loris, the peacock, and the 
argus pheasant. The mangrove rivers and creeks are haunted by huge 
alligators. An endless variety of fragile and richly-coloured shells not 
only lie empty on the sandy beaches, but are tenanted by pagurian crabs, 
which, in clusters, batten on every morsel of fat sea-weed that has been 
left by the retiring waves. The coasts are fringed with living rocks of 
beautiful colours, and shaped like stars, flowers, bushes, and other sym* 
metrical forms. Of multitudes of peculiar animals which inhabit the 
stias, the dugong, or Malayan mexmaiOi, mo^^V. «ii^x«K^A qmx ^<ss^^« 
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THE OUTTA PBBCHA TBEE. 

The Gntta Bereba Tree is of a large size, from 60 to 70 feet in height, 
and from 2 to 8 feet in diameter. Its general appearance resembles the 
genus Durio, or well-known Doorian, so much so as to strike the most 
superficial obsenrer. The under surface of the leaf, however, is of a more 
leddish and decided brown than the Durio, and the shape is somewhat 
different. 

Only a short time ago the tuban tree was tolerably abundant on the 
island of Singapore ; but already all the large timber has been felled, and 
few, if any, other than small plants are now to be found. The range of 
its growth, however, appears to be considerable; it being found all 
up the Malayan Peninsula as far as Pinang, where it is ascertained to 
be abundant ; although, as yet, the inhabitants do not seem to be aware 
of the fact ; several of the mercantile houses there having sent down 
orders to Singapore for supplies of the article, when they have the means 
of supply close at hand. The tree is also found in Borneo, and probably 
in most of the islands adjacent. 

The localities it particularly likes are the alluvial tracts along the foot 
of hills, where it flourishes luxuriantly, forming, in many spots, the 
principal portion of the jungle. But notwithstanding the indigenous 
eharacter of the tree, its ajiparent abundance and wide-spread diffusion, 
the gutta ¥dll soon become a very scarce article, if some more provident 
means be not adopted in its collection than at present in use by the 
Malays and Chinese. 

The mode in which the natives obtain the gutta is by cutting down 
the trees of full growth, and ringing the bark at distances of about 12 to 
18 inches apart, and placing a cocoa-nut shell, spathe of a palm, or such 
like receptacle, under the fallen trunk to receive the milky sap that 
immediately exudes upon every fresh incision. This sap is collected in 
bamboos, taken to their houses and boiled, in order to drive off the 
wat^ IMirtides and inspissate it to the consistence it finally assumes. 
Although the process of boiling appears necessary when the gutta is 
collected in large quantity, if a tree be freshly wounded, a small quantity 
allowed to exude, and it be coUected and moulded in the hand, it will 
consolidate perfectly in a few minutes, and have all the appearance of the 
prepared article. 

When it is quite pure the colour is of a greyish-white ; but as brought 
to market it is more ordinarily found of a reddish hue, arising from 
chips of bark that fell into the sap in the act of. making the incisions, 
and which yield their colour to it. Besides these accidental chips, there 
is a great deal of intentional adulteration by sawdust and other materials. 
Fortunately, it is neither difficult to detect nor dean the gutta of foreign 
matter, it being only necessary to boil it in water until well softened, 
roll out the substance into thin sheets, and then pick out all impurities, 
which is easily done, as the gutta does not adhere to anything, and all 
foreign matter is merely entangled in its fibres, and not incorporated in 
its substance. The quantity of gutta obtained from each tree varies from, 
five to twenty catties, so that, t^dng the ayeiiaig|& «X \A\i ci^\i«&,^^(^^Na^ 
M pretty liberal one, it will require the desttuc^oii ol \«iiVs«^ XA^^tssfti^s^ 



210 TEAS^BOOK or ricm. 

one picul. Now, the quantity exported from Singapore to Great Britain 
and the Continenit, from Ist January 1845, to Jane 1847, amoimta to 
6,918 picnls, to obtain which 69,180 trees most hate been sacrificed. 
How mnch better would it therefore be to adopt the method of tapping 
the tree practised by the Burmese in obtaining the caoutchouc from the 
licut elatUea (viz., to make oblique incisions in the bark, placing bam- 
boos to receive the sap which runs out freely), than to kill the goose in 
the manner they ore at present doing. True, they would not at first get 
so much from a single tree, but the ultimate gain would be incalculable, 
particularly as the tree seems to be one of slow growth, and by no means 
so rapid as the Reus ekutiea. We should not be surprised, if the demand 
increases, and the present method of extermination be persisted in, to find 
a sudden cessation of the supply. — Journal of the LuUan Jrckipdago, 

MAinTFACTURE OT INDIAN-EUBBER SHOES. 

Mb. Edwabds, in his Voyage up the Amazon, describes this poesss. 
He states that two gallons of milk will suffice for ten pairs of shoes, 
and this quantity can be collected every morning for several months. In 
making the shoes, two girls sit in a little thatched hut. From an inveited 
water-jar, the bottom of which had been broken out for the purpose, 
issued a colunm of dense white smoke, from the burning of a species of 
palm nut, and which so filled the hut that we could scarcely see the 
inmates. The lasts used were of wood, exported frt)m the United States, 
and were smeared with day to prevent adhesion. In the leg of each was 
a long stick, serving as a handle. The last was dipped into the milk» 
and immediately held over the smoke, which, without much discolouring, 
dried the surface at once. It was then re- dipped, and the process was 
repeated a dozen times, until the shoe was of sufficient thickness, care 
being taken to give a greater number of coatings to the bottom. The 
whole operation, from the smearing of the last to placing the finished 
shoe in the sun, required less than five minutes. The shoe was now of 
a slightly more yellowish hue than the liquid milk, but in the course of a 
few hours it became of a reddish-brown. After an exposure of twenty- 
four hours, it is figured as we see upon the imported shoes. This is done 
by the girls with small sticks of hard wood, or the needle-like spines of 
some of the palms. Stamping has been tried, but without success. The 
shoe is now cut from the last, and is ready for sale, bringing a price of 
from ten to twelve vintens or cents per pair. It is a long time before 
they assume the black hue. Brought to the city, they are assorted, the 
best being laid aside for exportation as shoes, the others as waste rubber. 

AMERICAN COTTON IN INDIA. 

Dr. Wight, in a paper '* On the Culture of American Cotton in India, 
and the proper time for sowing it in various localities," is of opinion, 
that in his Strict, as indeed throughout the western coast of the Penin- 
sula, where the NE. monsoon is usually of short duration, July is the 
most favourable time for sowing the Mexican variety ; while August and 
aJl September is the best season for localities along the eastern coast, the 
eame monsoon being there of gjteatei toice, vndi ^x^xnu^vsi^ q^«s ^ V«i^{^ 
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period ; and that as respects districts subject to the SW. monsoon, the 
last week of May and all Jnne will probably be found the most snitable 
seasons, the exact time being determined by the individoal season and 
average duration of the rains at each station. 

THE JALAP-PLANT. 

Db. J. H. Baltoub, in a " Notice of some Plants which have Flowered 
recently in the Edinburgh Botanic Garden," states : — ^Although jalap 
has been used in European medicine for nearly two centuries and a half, 
it is only within a few years that its botanical source has been correctly 
ascertained. The plant long cultivated as the true Jalap-Plant in the 
stoves of Europe, and, among the rest, in the Botanic Garden of Edin- 
burgh, is the Oonvokfulus Jalapa of Linnaeus and Willdenow, or Ipomaa 
macrorhiza of Michaux, a native of Vera Cruz. But between the years 
1827 and 1830, it was proved, by no fewer than three independent au- 
thorities, — M. Ledanois, a French druggist, resident at Orizaba in Mexico ; 
Dr. Coxe, of Philadelphia, through information supplied by M. Fontagnes, 
an American gentleman who resided at Jalapa ; and Schiede, the botanical 
traveller, from personal observation, — that theroot of commerce is obtained, 
not from the hot plains around Vera Cruz, but from the cooler bill country 
near Jalapa, above 6000 feet above the level of the sea, where it was exposed 
to frost in the winter time ; and that the plant which yields it is an entirely 
new species of the Convolvulacese. Schiede introduced the plant for the first 
time into Europe ; and it has been cultivated in various botanic gardens of 
Germany. In this country it was probably first cultivated in the Botanic 
Garden of Edinburgh, from a tuber sent by Dr. Coxe, of Philadelphia, to 
Dr. Christison, in 1838. Dr. Graham could not describe it at that time, 
because, owing to unacquaintanoe with the habits of the plant, it was 
forced in the stove, and died the same year, after forming numerous 
flower-buds, of which only one became partially developed. In 1844, a 
plant from the Chelsea Botanic Garden, cultivated in a cold fnme in the 
Edinburgh garden during the winter and spring, and uncovered in the 
summer and autumn, flowered luxuriantly in September. A drawing was 
taken by Dr. Graham, but it has not been found among his'papers. Ulti- 
xnately, Mr. M'Nab resolved to try whether the pluit could be raised 
from Edips ; and the experiment has proved completely successful. A 
tuber, of the size of a hazel-nut formed in the course of three months. 
The stem made little progress the next summer ; but when transferred to 
the cold frame in the spring of 1846, formed the plant which flowered in 
October, from which the description has been taken. 

Some still maintain that the plant requires a stove-heat to make it 
flower. In the Botanical Begister for September, 1847, the following 
remarks are made in regard to it : — " In cultivation this should be regarded 
as ^ stove herbaceous climber, which grows freely in a mixture of sandy 
loam and leaf mould in equal portions." In the Botanic Garden of 
Edinburgh, the plant continues to thrive in a cold frame, as already men- 
tioned. — Jameson** Journal, No. 87. 
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ALPINE PLANTS. 

Dr. J. H. Balpoub, in his " Notice of a Botanioal Excnnion in tlie 
Highlands of Seotland," observes : — There is something pecnliarly attnw- 
tive in the collection of Alpine Plants. Their comparatiTe raritj, aha 
localities in which they grow, and frequently their heaiitifal hues, oon^iie 
in shedding around them a halo of interest far exceeding that connected 
with lowland productions. The Alpine Veronica dispUying ita lovely hhie 
corolla on the verge of dissolving snows; the Eorget-me-not of the 
mountain summit, whose tints fiur excel those of its namesake of ths 
brooks ; the Woodsia with its tufted fronds adorning the clefts of the 
rocks ; the snowy Gentian concealing its eye of Une in the ledges of tiis 
steep crags ; the Alpine Astragalus enlivening the turf with its punk 
clusters ; the Lychnis choosing the stony and di^ knoll for the evolntioa 
of its pink petals ; the Sonchus (Mtdgedium) raising ita stately stalk and 
azure heads in spots which try the enthusiasm of the adventurous oolle&> 
tor ; the pale-flowered Oxytropis confining itself to a single British difT; 
the Azalea forming a carpet of the richest crimson ; the Saxifrages with 
their white, yellow, and pink blossoms clothing the sides of the streams; 
the Sanssurea and Erigeron crowning the rocks with their puple ud 
pinkcapitula; the pendent Cinquefxnl blending its yeUow flowers with 
the white of the Alpine Cerastiums and the bright blue of tho stoaf 
Veronica ; the stemless Silene giving a pink and velvety covering to tiw 
decomposing granite ; the yellow Hieracia whose varied tranaition finv 
have famished such a fertile cause of dispute among botanists ; the sloidflr 
and delicate grasses, the chickweeds, the carices, and the rashes* which 
spring up on the moist Alpine smnmits ; the graceful ferns, the ti&y 
mosses, with their urn-like thecee, the crustaceous dry lichens vnth thdr 
spore-bearing apothecia, all these add such a charm to Highland botany 
as to throw a comparative shade over the vegetation of the pUuna.— 
Jameson* s Journal^ No. 89. 



ON THE RIPENING OF PRUITS AND THE OBLATINOUS BODIES OP 
VEGETABLES, BT M. E. PREMY. 

The author gives the following summary of the facts detailed in his 
memoir on the above-named subjects : — 

1. There exists in the tissues of vegetables, and principally in the pulpa 
of fruits and of roots, a substance insoluble in water, which he has named 
pedose : its characteristic property is that of being converted into pectin 
by the influence of the weakest acids. It differs essentially from, cellulose 
iu all its properties. 

2. Pectin exists in the juices of ripe fruits : it may be artificially ob- 
tained by causing boiling weakly acid liquors to act upon pectose. Pectin 
ought to be considered as a weak acid ; it does not precipitate the neutrsi 
acetate of lead, and changes into pectic acid under the influence of solubls 
bases. 

3. Pectin, submitted for some time to the action of boiling water, ao> 
quires the property of precipitating nenlt«i «kX»\AltA oC lead^ and is con- 
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verted into a new substance, which M. Fremy calls parapectin ; it is 
neutral to test-papers, and occnrs in the juices of perfectly ripe fruits. 
' 4. Parapectin is transformed, under the influence of acids, into a sub* 
Btanoe which the author calls metapectin ; it has the properties of a weak 
acid, reddens tincture of litmus, and precipitates chloride of barium ; it 
may be named metapectinic acid, 

5. The preceding substances form compounds which are soluble in a 
eertain number of acids, and principally with sulphuric and oxalic acids. 
These compounds are crystallizable, and form gelatinous precipitates with 
alcohol. 

6. There accompanies pectose in vegetable tissues a peculiar ferment, 
called by M. YTemj peetate ; this has the property of transforming pectin 
snecessively into two gelatinous acids, which are the pectosic and pectie 
adds ; this change occnrs without the presence of air or the disengage- 
ment of gas, and constitutes the pectie fermentatum, which may be com- 
pared to the laciie fermentation. Pectase exists in vegetables in two 
states, one soluble and the other insoluble. 

7. When pectin is submitted to the action of pectase, the acid first 
turned is a new acid, the peetotie ; it differs from pectie acid in being 
eompletely soluble in boiling water. 

8. Pectosic acid is transformed into pectie acid by the prolonged action 
of pectase ; the pectosic and pectie acids are also formed when pectin is 
added to an alkali either free or carbonated, or under the influence of lime, 
barytes, or strontia. 

9. Pectie acid dissolves in considerable quantity in neutral alkaline 
aalts, and especially in ammoniacal salts, which contain an organic acid ; 
gdatinous double salts vrith an acid reaction are then formed, which are 
precipitated in a gelatinous state by alcohol. 

10. Pectie acid, kept for several hours in boiling water, completely 
dissolves, and is transformed into a new acid, the parapectic acid. 

11. Parapectic acid changes, under the long-continued influence of 
water, into a powerful acid, the meiapectie acid. 

These two last acids arise under several circumstances, and principally 
by the reaction of acids, alkalies, or of pectase, pectin, and pectie acid ; 
they possess the property of decomposing by ebullition the double tartrate 
of potash and copper, like glucose. 

12. Gelatinous substances exposed to a temperature of 392^ Eshr. dis- 
engage water and carbonic acid, and are converted into a black pyrogenous 
aeid, which the author calls pyropeetic acid. 

18. Gelatinous substances exhibit all the generie characters of acids, 
the capacity of saturation and their power augmenting in proportion 'as 
they recede from pectose ; they appear to be all derived from a ternary 
molecule G^H^O^, and differ from each other only as to water. 

14. The prop^es of the geUtinous substances of vegetables afford an 
explanation of the alterations which a fruit undergoes when submitted to 
the action of heat, as well as of the formation vegetable jellies. Vegetable 
jellies may be produced — 1st, by the conversion of pectin into pectosic 
and pectie acids under the influence of pectase \ %\^^^ \i% ^^ ^^\i^\si&c- 
tion of pectie add with the organic acida con\Ain.edL Vsl ^rsfiX^. 
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15. The pectose contained in green fruits is snoeessivelj tniufoniittli 
during ripening, into pectin, metapectin, and metapectie adds. Time 
changes are determined by the influence of adds and pectase. 

It will appear from this summary, in the opinion of the authw, thit 
after having ascertained the nature of the prindpal properties of the snh- 
stances wh^ch constitute the pulp of certam fruits, he was led to obsorfS 
that the gelatinous substances of vegetables undergo modifications by the 
influence of reagents entirely comparable to those to which they an sab- 
ject during vegetation.-^^^. de Ch.eide Pkys. ; Phii. Mag. No. 22S. 

GERMINATION IN THE LOWER TRIBES OE PLANTS. 

Mr. G. H. R. Thwattes has read to the British Asaodatioii, &p^ 
*' On an apparently undescribed state of the Palmellie, with a few Ob- 
servations on Germination in the Lower Tribes of PUmta." The ]M> 
mellas, which are usually described as consisting of several eeDs^ hare 
been observed by Mr. C. £. Broome to originate in bxanched filamatL 
This fact had also been recorded by Mr. Thwaites^ who eonsidcKd tiot 
the separation of the cells from the fllaments, and the fact of each of 
the cells assuming an independent vitality, should be viewed as a gem* 
mation taking place, — being rather a division of the individual plant thin 
a reproduction of the spedes ; and therefore, that the subsequent fisopa- 
roQs division of these separated cells would be a continoatioB of the 
same process of gemmation. He pointed out the very g^enend oecnr- 
rence of gemmation in the lower plants ; and thought that the tendeaiy 
to produce i^emmee in the lower tribes seemed to warrant our eonuderiog 
that what had been described by authors as a second form of fiructiflcatiai 
in some of the Algse should be rather referred to gemmation; for 
example, the tetraspores of the Floridese, and the spores of Yancheria. 
He stated, in conclusion, that he did not think that the cilia with which 
this last body is endowed indicated any higher development than where 
these organs were absent. 

Dr. Carpenter regarded these observations as of the utmost importance, 
as they pointed to the same condition of things in the vegetable as bad 
been observed by Steenstrup in the animal world. He differed from 
Steenstrup with regard, not to his facts, but to his terms. There wm 
two modes of reproduction amongst plants, as pointed out by Mr; 
Thwaites — ^the one by spores, the other by germs. The question was ss 
to whether this feet was more fully explained by calling it an " altema* 
tion of generations." He regarded all the genns produced from the 
same spore, not as several individuals, but as portions of the same indiri- 
dual. He drew also attention to the analogous functions performed in 
the cells of the lower and higher plants. 

Dr. Daubeny thought it most important that the analogies between the 
higher and lower plants should be made out. Botanists had begun it 
the wrong end in banning with the highest. The most philosophicil 
way was to begin with the lowest and to proceed to the highest.^ 
MAenaum, No. 1087. 
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THE EBONT PLANT. 

M. Ant. Bertolini saya : — " The Ebony of Ezekiel and Solomon was 
tk product of Ethiopia, which agrees perfectly with what Herodotns, Athe- 
neas, Strabo, and other authors, have written on the subject. But have 
we direct proofs that this ebony has been since found growing sponta- 
nedosly in that country? Is the tree which produced it known to 
botanists? Theophrastus, in speaking of ebony, says that it is a tree 
baving the appearance of a Cytisus, and by a Cytisus he meant the 
Cytistts La^umumy Linn., which has papilionaceous flowers arranged in 
long clusters, and composite leaves." 

M. C. Fomasini, who has long resided in Inanbane in Mozambique, 
ui the neighbourhood of Cafiraria, and near Sofala, sent me, some time 
ago, says the author, specimens, with leaves and flowers, of a plant which 
is considered in that country as the true ebony, and stating that the tree 
was common among the Caffres and in the surrounding countries. The 
lowers are papilionaceous, and its leaves composite ; it was thus easy for 
me to recognise in it the ebony with the appearance of a Cytisus de- 
scribed by Theophrastus : Dendron ihammodes Cytisi modo. I also 
received a piece of the wood of this tree, which enabled me to determine 
its qualities. On examining the flower and fruit, I do not find that it 
ifxm be referred to any of the known genera of Fapilionacese or Legumi- 
hosse, which leads me to suppose that it has hitherto escaped the notice 
9^ botanists, and ought to constitute a new genus, which I have thought 

)per to name Fomasinia, after the discoverer : — Fomasinia ebenifera, 
krt. Arbor. This genus is intermediate between Lonchocarpus of 
[mnboldt and Bonpland, and Neuroicapha of Tulasne. — L'lnsiitut; 
Jionneton's Journal^ No. 89. 



CULTIVATION OF TEA IN CHINA. 

A VALUABLE book upou tMs subject has been published by Mr. Ball, 
late Superintendent of the British Tea Factories at Canton. It is, un^ 
Opestionably, the most complete work yet produced upon the Culture of 
Tea ; and the anthor, in presenting a copy to the Asiatic Society, stated, 
ihat in its publication he had been actuated mainly by a desire to aid the 
cnltivator in the attempts now in progress for the cultivation of tea on an 
extended scale in British India. He explained that the growth of the 
plant, instead of being confined to narrow limits, extended over the vast 
space of 28° of lat. and 30° of long., — that instead of being a delicate 
plant, it was of a hardy nature, exhibiting great powers of adaptation to 
climate and ease of propagation, — that instead of a poor, sandy soil, it 
required a somewhat compact and rich one ; one retentive of moisture but 
of easy filtration, — that it was not like the vine, which sends forth ita 
roots in search of food, but required its aliment within narrow limits and 
near the surface of the soil which it inhabits — and, since it was cultivated 
for leaves and not fruit, it required all the aids favourable to vegetation 
and abundant foliage which fertility of soil, heat, and moisture afibrd. 
As regards the processes of manipulation, they OiX^ %\m.^^ «sA \s^^si^^sc\.- 
VLve; hat like most arts require an apprenticed^. "^x.'S>»^OwaKSN^ 
ihatit was generally admitted that the natVvea ot Aiii^Vw^ ^ ^^>^'«^ 
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firedilection for tea; and ooold this article be aflBorded at a raflfieieD% 
jw price its oonsamption would rapidly spread over that immesae 
peninsula ; that its use extends orer the whole of Ceotral Aaia, froa 
the Gulf of Corea to the Caspian Sea» and from the Altai to the Hini- 
layan Mountains, and that tea made up into cakes or taUeta, and deai>> 
mioated brick tea, may be seen travening this immense region in lU 
directions. He renuurked that when we conader the abatinenee froa 
animal food imposed on the Hindoo by his religion, the introdnctioB of 
the Mongolian method of using tea in its broth-l^e foma, mixed with 
butter and milk, would fnmidb not only a refreshing but a somewhat 
substantial adjunct to his meagre dietary ; while the leaif used as an inl'a- 
sion would administer greatly to his comfort, health, and aobriety. Ae 
population of British India is estimated to amount to 114,400,000. 
Supposing these, like the Chinese, all consumers of tea, the vait 
tracts of mountain and otherwise unemployed lands would bebrooghtinto 
cultivation — ^industrial activity into action by its manipulation, as well n 
by the new and indirect demands on industry whidi it would derebpe^ 
and new sources of revenue would be opened to the Govemmeut. Ao 
extensive cultivation of the tea-plant would be greatly inatrammtal, too^ 
in promoting an opening to commercial intercourse with the whole ex- 
tent of Central Asia, not readily effected by other means. 

Col. Sykes, in seconding the motion for a vote of thanks to Mr. Bsl^ 
moved by Sir G. Staunton, remarked that this is one eaoae why the 
progress making in its cultivation is not more known ; that the gnsteit 
portion of the tea manufactured in the hills is consumed by tiie nstiTei^ 
and never comes down to Calcutta. He noticed the singular fact that 
the inferior kinds of tea, which are unsaleable in India, have made thdr 
way across the frontier into the empire of China ; where tfiey are sold to 
the Tartars at a higher price than could be obtained for real China tea. 

Dr. Wallich observed more particularly upon the tea of Assam, whidi is 
not in favour in England ; that although it is not good alone, it is of a 
valuable quality for mixing with the tea of China, to which, in small 
quantities, it gives extraordinary strength and flavour. He said that the 
&ult of the dimate of Assam is that it is not cold enough. Tea is a 
hardy plant, that requires four or five months' wintering, after which the 
new leaves are of beautiful quality. This hybernation the plant cannot 
get in Assam ; but in Kumaon it finds a climate perfectly suited to its 
habits. The price in Assam is 9d. to 10^. per pound. 

Prof. Boyle bore testimony to the good qualities of the Kumaon tea; 
bnt said it would be still better if the plant could be obtained from the 
north of China, where the best tea is produced. The peculiar qualities 
of this south-country tea are well known to the English tea-brokers, 
although they are unacquainted with the peculiar localities which give 
rise to these differences. They always, compare the Kumaon produce to 
the Ankoi tea of China, which comes enturely from the southern pro- 
vinces. There are two kinds of tea-plant in China — the Tkea Bokea and 
the Thea viridis. The latter is the best, but he feared that in India ire 
had only the former. It was not true that one plant produces black tea 
and the other green ; both green and \])\sc\l «c« "^i^^tsni^-m.^^^ weca 
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plant by different modes of preparation, though probably one species 
nay be more adapted for one coloor and the other for the other. The 
snocess of the coltivation in Knmaon is complete ; land is in plenty and 
rent low, while good labour is accessible in any quantity at four rupees a 
month. He had been termed a visionary ten years ago for having advo- 
eated the introduction of the pknts into India, where they are already 
ptodncing important results, though certainly not comparable to what 
wOi be found when the culture shall become generaL 

TEA-PULNTINO IN INDIA. 

In the Tear-book of Facts, 1848, p. 230, we noticed Mr. Jameson's 
proof of the capability of the Valley of the Dhoon, and the ac^'acent dis- 
tricts, for the production of Tea. We have now to add that the Gk>vem- 
ment grant for this experiment is to extend over a series of years, at the 
rate of one lakh (£12000) per annum ; and that Mr. Jameson is of 
opinion that Annandale and Rotghnr, in the Simla jurisdiction, are suite d 
to the object in view. And crossing the Sutlcg at Kotghur, he has pro- 
ceeded as for as Kangra, vid Koolse and Mundee. Villa^ are now beioff 
built everywhere on the old sites of those that were burnt and destroyed 
by the Sikhs. At Gumpta is the descent into the Becar Valley, a mag- 
tuficent plain, well irrigated ; after which, there is a series of valleys on 
to Noorpoor, — vii. the Rakioon, Kangra, Rilloo, &c., varying in height 
from 3,000 to 4,500 feet, and separated from each other by small ranges 
of hills, running N. and S. To the north, these valleys are formed by a 
high range (at the date of the communication, December 16, 1847) 
covered with snow, and to the south by a lower range. The revenue 
derived firom these valleys was then about two lakhs (£25,000) of rupees ; 
and when the plant is brought generally into cultivation, the revenue is 
expected to be increased cent, per cent. In the Beeas, Paklun, Kangra, 
and Rilloo valleys, there is stated to be nearly as much land adapted for 
tea coltivation as would, if thus used, supply the whole European 
market. The principal products now cultivated are rice, wheat, and sugar ; 
the latter is described as wretchedly poor, being very small, and contain- 
ing but little saccharine.matter. We are told that, much as has been writ- 
ten of the Dhera Dhoon and its capabilities, it falls far short of the 
Kangra and Rilloo valleys. Here many sites for tea plantations have 
already been selected ; one in Raklim, a waste of 4 miles by 8. In short, 
it is clear that in a few years these valleys must become important for 
tea culture, as the smaller sites selected by Mr. Jameson are too nume- 
rous to mention. At present, tea is imported from Yorkund, in Noor- 
poor, packed in bulk ; it is much valued by the natives ; the finer sorts 
are sold as high as six rupees, — ^a proof that the use of tea would become 
much more general in that as in other quarters, provided it wSb sold at 
a lower rate. The Dhera Dhoon certainly possesses one great advantage 
over the hill-country beyond the Sutlej, and that consists in the focility 
of transit presented by the Jumna and Ganges. At Kangra, the distance 
from the plains is four marches ; but these once got over, the Sutlej and 
the Indns will afford an excellent outlet to BoislVa.^. ^\!kib vm^^xo^^x^^ 
aotr in progreeB mil, in a few years, pal the ^on WDLtossA. Vo^ ^^wwRassvss^ ^ 
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THE GLACIAL THIOKT HOT ABAKDOHED BT 1T8 AVTHOl, HOI. I ^^ 

AOA88IZ. I ^ 

In some inflaential auaitars in this country, and also on t^Conlii^ \ ^ 
of Enrope, it is belieyed that Professor AgsBsix has abandoned his fioua 
and ingenious Glacial Theory ; but the following extract firom a ^iMk 
work, entitled Frindple* of Zooloj^, jnst published by Affmn, ikm 
that this belief isnnfonnded: — The Modem I!poeJk — SeiffnqfMmj- 
The present epoch succeeds to, hot is not a oontinnation of, the Totioj 
age. These two epochs are separated by a great geological erent, tnen 
of which we sec everywhere around ns. The dmiate of the lorthai 
hemisphere, whidi had been, during the Tertiary epoch, ooniidaii^ 
warmer than now, so as to allow of the growth of palm-trees in the tn* 
pcrate zone of onr time, became much colder at the end of this pcnod, 
causing the polar glaciers to advance south, much beyond their prefion 
limits. It was this ice, either floating like icebergs, or, aa there ii itiD 
more reason to believe, moving along the ground, uke the gladen of tte 

E resent day, that, in its movements towards the aonth, rounded md po- 
shed the hardest rocks, and deposited the numerous detached fingnato 
brought from distant localities, which we find everywhere acattered aboit 
upon the soil, and which are known under the name of erraHei, boaUffh 
or ffreyAeadi, This phase of the earth's history haa been called \fj g90- 
logisU the Glacial or Dnft period.— (See Part i. p. 208.) 

GLACIERS 07 THE HIMALAYA. 

Lieut. R. Strachey, Bengal Engineers, has communicated totbe 
Journal of the Royal Atiatic Society of Benyal, N. S. No. 8, a paper, 
descriptive of the Glaciers of the Pindur and Kuphinee Rivers intlie 
Kumaon — Himalaya. He is also fuUy satisfied of the actual existeaee 
of many other glaciers, both from accounts of residents and visitors, iitd 
from his own observation. Lieut. Straohey therefore concludes, that in 
the Himalaya, as in the Alps, almost every valley that descends from tbe 
ranges covered with perpetual snow, has at its head a true glacier. 

GLACIEBR IN NORTH WALES. 

The Dean of Westminster has exhibited to the Britiah Asaociation, i 
Map of North Wales, and sketches of rocks in the valleys around Snov- 
don, and pointed out the various indications of the former existence of 
Glaciers in these valleys. The detritus in this district was stated to be 
entirely local, and to have no relation to the northern drift. The best 
localities for observing the effect of the moving masses of ice which 
formerly occupied the seven valleys of Snowdon are at Pont Aber-glaslyn, 
near Becd-gelert, where the surface of the rocks below the superficial soil 
is worn and furrowed in the direction of the vaUey ; at Capel Cerrig, 
where there is a great extent of naked rock all exhibiting the effects of 
glacier action; the vale of LlanberT\ft\ the ^«.lle^ of Naut-Prancoo, 
where glaciers descending from lA^n. O^^yjx «bA ^VXi^t €^^«Xft.^\i^v^'«^ 
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tarns have propeUed moraines not only along tbe valley, but also across 
Idike Idwal, then filled with ice, to its northern shore ; — at Llyny-Gader, 
ako, there were very remarbible round-topped hillocks worn and 
smoothed by the progress of the ice. The Dean then gave an account of 
the principal phenomena of glacier action in Switzerland, where they 
4 are believed to have formerly extended much farther then at present. 

DILUVIAL SCRATCHES ON THE SOCKS NEAR EDINBURGH. 

Dr. Fleming, in a paper read to the Royal Society of Edinburgh , 
.•tates that, recently, an opportunity had presented itself of observing, at 
, . a newly-opened sandstone quarry, dressed and scratched surfaces, at an 
J:' elevation above the level of the sea greater than any examples of the 
:;8ame kind of diluvial action as yet recorded, as occurring in the neigh- 
Iwnrhood. The locality is eastward of the east Cairn HiU, in the Pent- 
land Hills, at a place termed " Thomson's Walls," and its elevation, 
according to Knox's Map of Mid-Lothian, is 1400 feet. 

Dr. Fleming then stated that, in the autumn of 1847, in addition to 
. the example of a dressed and scratched surface 130 yards westward of Gran- 
ton Pier, on a level with the beach, he had observed a similar occurrence 
at the east side of the harbour of North Berwick, near the " Auld Kirk," 
on the surface of a rock of amygdaloid ; and added, that he had found 
similar scratches, at the sea-leved, on the south side of Montrose Basin. 
The author next adverted to an example of dressed vertical surfaces, 
with horizontal scratches, on the northern base of North Berwick Law. 
He likewise referred to the horizontal scratches on a vertical face of a 
rock recently exposed at the fladderwick Lime-Quarries, north from 
Montrose. 

Dr. Fleming next called the attention of the Society to the Blackford 
HHI example of a dressed and scratched surface, and intimated that the 
scratches had a dip to the eastward, reaching, in some cases, to 50*^. He 
stated it as probable, that the phenomena, instead of having resulted from 
diluvial action, have been produced by the abrading operations of the 
Braid Bum. — — 

TRANSPORTING POWER OP CURRENTS. 

At the late meeting of the Association of American Geologists and 
Naturalists, Prof. W. B. Rogers remarked that the subject of the Trans- 
porting Power of Water in the force of Rivers, Currents, Waves, &c., is 
one which at yet standa in need of experimental investigation. We 
have yet, indeed, no accurate data on the subject, and it would form a 
most important contribution to geological science, were the power of 
aqueous transportation really ascertained in numerical force. 

Prof. Agassiz said, that the rate of currents, as transporting agents, 
was not accurately ascertained. There were no data to determine the 
transporting power of the agent or currents whidi transported the 
boulders and drift. But the data of the glacier movements have been 
accurately determined. 

Mr. Dana stated that publications had appeared in England, shewing^ 
the velocity of water ; but the deductioTia «m:<i«dL «iL Tivt^^sQLT&s&^&fiis&s&kS^ 
sad not experimental grounds. 
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Professor Agassis said, that in the eariy history of glaciers their move- 
ments were explained on mathematical grounds; bnt experiment had 
shewn that the whole matter was erroneous. 



TRAN8P0BT OF B0ULDES8. 

A PAPER has been read to the Geological Society, " On the Transport 
of Erratic Boulders from a lower to a higher level/' by G. Darwin, Bsq. 
Boulders, believed to have been derived from rocks, now only found at a 
much lower level, have been discovered in many parts of this country and 
in America. They are mentioned by Prof. Phillips in Yorkshire, as carried 
from the bottom of the vale of Eden over the top of Stainmoor ; the author 
himself saw them on Ben Erin, near Glen Roy ; Mr. Madaien and Mr. 
Milue describe them on Arthur's Seat, near Edinburgh ; Mr. Gumming, 
in the Isle of Man ; and Ph)f. Hitchcock, in North America : so that no 
doubt of the fact can exist. Mr. Dar?rin shows that they cannot be de- 
rived from rocks once occurring at the same level and now destroyed. 
He also states that the phenomenon cannot be explained from unequal 
elevation of the land, which would imply the moat capricious and unequal 
movements on the surface of both continents, and often within verj limited 
spaces — as in the Isle of Man, where the blocks within two miles of the 
parent rock are found nearly 800 feet above it. He also remaiks that 
they cannot have been picked up by icebergs from the bottom of deep 
water and then thrown on the land. He, therefore, proposes the theoiy 
that they were moved by coast ice, which caught them up repeatedly, and 
during the gradual depression of the land, which we know was then going 
on, transported them always to higher and higher levels, or rather kej^ 
them from sinking along with the sinking land. In consequence of being 
inclosed in ice, the boulders resemble so much drift timber — which must 
always remain floating on the surface— and is at length driven on the 
shore. These boulders, by their elevation above their original locality* 
thus mark the extent to which the land sank during the period of their 
transport, and also its subsequent elevation ; and are thus like buoys of 
stone by which nature marks the former movements of the earth's crust. 



DISTRIBUTION OF ROCKS IN THE ERRATIC BASIN OF THE RHONE. 

M. A. GuYOT has communicated to Jameson* s Journal, No. 89, a 
series of facts on this inquiry, which, in his opinion, affirms : — 

1st. That the Distribution of the species of Bocks in the interior of the 
Basin of the Rhone is subject to a law. 

2nd. That this law is, in all respects, conformable to that which re- 
gulates the arrangements of moraines on an actual glacier composed of 
manv tributaries. 

3rd. That the great glacier which the extension and arrangement of 
the Alpine debris^ which constitute the erratic basin of the Rhone, pre- 
supposes, had its head in this prodigious mass of the Pennine Alps and 
Mont Rx)sa, the most elevated, most extensive, anC richest in snowy 
peaks and profound valleys — in a word, the most colossal of all those 
wMch convey their tribute to the vaSVey oi \]bka"S5Myaft\ ^^^\. \«i£i&^\A&te 
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of eternal snow and ice, which, even in the present day, knows no rival 
among the Alps ; insomach that the whole of Haut Yalais, on the one 
hand, and the valleys which descend from Mont Blanc on the other, act 
simply as its affluents. 

Thus we explain the grouping of the species of rocks in parallel and 
linear zones, their distribution in special localities, and their respective 
situation, always conformable to the position of the valleys from which 
they have issued. Thus, by means of the law of central or median 
moraines, we give an explanation of the remarkable fact, that the blocks 
which come from the most remote valleys and the most elevated peaks, 
such as the Pennine rocks, are likewise those which, notwithstanding 
their often enormous size, stray the greatest distance from their primi- 
tive sites. According to this hypothesis, the preservation of the blocks, 
their angular forms or striated surfaces, their passage across lakes, their 
elevated position on the sides of mountains, for which no other hypothesis 
gives any probable account — in a word, the erratic phenomena — are no 
longer in our eyes an impenetrable mystery. 

FOLDINGS IN THE APALLACHIAN STRATA. 

PsoT. Rogers, in a paper read by him to the British Association, 
" On the Geology of Pennsylvania," remarks : — Between the Tertiary plain 
and the Apallachian hills, is a great tract of unfossiliferous rocks (azoic 
and metamorphic) at least 10,000 feet in thickness, and along their 
western boundary for 100 or 150 miles the newer rocks all dip under 
them: this extraordinary circumstance was first explained by Prof. 
Rogers, who has shown that it is the result of the Folding of the Rocks. 
The Apallachian chain consists, in fact, of a series of parallel anticlinal 
and synclinal folds, all leaning over to the west, so much as to invert the 
series of beds on the west of each synclinal : these folds are steepest 
where they plunge beneath the azoic series, and open out gradually west- 
ward, until the strata become horizontal in the Ohio coal-field. Prof. 
Rogers then gave a summary of his theory of the origin of these great 
parallel foldings in the Apallachian strata, which he attributes to a series 
of earthquake movements fiowing forward in a particular direction in 
parallel lines ; and he illustrated this view by a description of three re- 
markable earthquakes in the year 1833. The first, that of St. Domingo, 
was experienced by the officers of a British vessel, at sea, who stated that 
looking at the coast they had seen " the crests of the hills waving like the 
back of a serpent in gentle motion." These undulations had been traced 
along lines on which they were synchronous. The second, the earthquake 
in the vale of the Mississippi, in which the lines of synchronous shock 
ranged N.N.E. and S.S.W. for 500 miles : at a parallel 300 miles east of 
the first, the shock was experienced eight minutes later ; and all along 
the Atlantic shore twenty minutes later ; the sensation was not that of a 
harsh grating of subjacent rocks, but a billowy heave. Third, a few 
months later another earthquake affected the whole volcanic line of the 
Windward Isles and Bermuda simultaneously, and was attended by a 
sudden return to activity of some of the dormvat cx^Xjerc^x \s\.SXs& ^iss^^s^fo 
oi twenty-two minutes it had flowed to t\ie "Viml^A. ^\»^«^> ^sA ts^sr^ 
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the whole coast from Honda to New York. All these phenomena wm 
eoDsidered to prove the doctrine of a flexible cmst rating on a fluid 
nodeus ; and as in former times the crust may have been more fleadhle, 
and the volcanic forces more energetic, the whole sorfitte may have beea 
thrown into billowy undulations, and these have become permaneDtly 
fixed by the successive injection of lava into the cracks and flssores of the 
various fcdd% thus preventing their return to horizontali^.— ^^IAmmmr, 
No. 1087. 



HITD-SUDB IN ICALTA. 

Mr. a. Mtlwabd hss described to the British AssoeiatioB, an eitea- 
sive Mud-Slide in the Island of Malta* with the view of ehxndating the 
motion of viscous bodies and the analogous phenomena of ^aciers. 
Previous to the autumn of 1846, a large quantity of mud, dredged from 
the harbour of Valetta, was deposited on level ground betwe^ the har- 
bour and clifi', and covered about two acres of ground. The antnmnal 
rains, aided by the overflow of a tank on the cM, eauaed the nudn body 
of the mud to flow from the side next the sea, where it was pUed up 
highest, towards the cliff : the mud descended in streams, whose inclina- 
tions were spreatest at their orijdn, and their surface was marked by alter- 
nate curved bands of coarse and fine material, the roug^ bands hang 
slightly in relief: where the descent was steepest the carved bands 
were brdcen and irregular. As the surface of the mud dried, two sets of 
fissures were formed, — one in the direction of the stream, the other Mow- 
ing the curved bands. In the spring ai 1848, a smaller slide took plaee^ 
in which the surface of the mud was raised into curved bands or waves 
li to 2 feet high, the ridges being formed of the coarser ma terids. 
It appears that in the first instance the surfiice-mud was semiriuid, and 
flowed over a comparatively dry and hardened sur&ce, but afterwards 
the sur&ce-mud dried by exposure, whilst that below remained mcHSt — 
AtkeruBum, No. 1087. 



CHAT MOSS. 

Mb. G. W. Obmebod has communicated to the British Assoeiation, 
some particulars of the Drainage of a Portion of Chat Moss. The surface 
of the moss varies from 80 ft. to 100 ft. above the sea level ; its hciiomt 
at the deepest part, is 100 ft. below the sea-line. Part of this moss is 
now being laid dry by means of open drains, under the directions of Mr. 
Ormerod. After cutting the drains, the level of the peat falls rapidly: 
near the main leader it sank perpendicularly 5 ft. 6 in. in nine months, 
and in one part 2 ft. in. in a single week. 

The Dean of Westminster inqmred whether, after the peai had beei 
burnt, a fertile soil could be obtoined without the addition of lime and 
other materials, which usually cost as mnch as £20 per aeve. In the 
borders of the Irish bogs many traets had been reclaimed by small oceo- 
pants, who wwked upon them, and exercised a proper economy with 
regard to manures. But if large tracts of bog had to be reclaimed by 
laadowners who had to pay for everything, it became a qnestifm of cost 
frhicb bad not been answered. "Mi. Oimttodi T«^«^>3Dai(i %. twaaidwable 
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amoaat had been redtimed on the borders of chat moss, and that the 
occapants were so well satisfied with the experiment that they were going 
on with it. It was usual, after taking the water of^ to delYe it and apply 
town manure mixed with marl from tiie borders of the morass. 



DECOMPOSITTON 07 BOCKS. 

M. Ebblmen, at the conclusion of a memoir on this subject, examines 
one of the most important questions rdating to the natural history of 
the globe, — that of the relations which necessarily exist between the phe- 
nomena of the alteration of rocks, and the composition of atmospheric 
air. " The different bases which separate firom the silex by the I)ecom- 
position of igneous Rocks, determine, in fact, the precipitation, the 
mineralisation of the oxygen and of the carbonic acid ; the last element 
in particular is absorbed in great quantity, and a simple calculation 
shows that a small body of decomposed plntonic rocks is sufficient for 
the complete precipitation oi the carbonic acid contained in the air. 
Now, the argillaceous bed of stratified formations induces the decom- 
position of immense masses of plutonic rocks; and, consequently, the 
precipitation of quantities of carbonic acid out of all proportion with 
those actually exisisting in the atmosphere. This result may be ex- 
plained without any necessity of admittiDg that the air has possessed, in 
the diffiBrent geological epochs, a very different composition firom that 
which it now presents. 

" I observe in vdcanic phenomena," says M. Ebelmen, '* the prin- 
eipal oanse which restores to the atmosphere the carbonic acid which the 
decomposition of rocks continually precipitates firom it. We know that 
this gas is disengaged in abundance firom the ground in the neighbour- 
hood of active volcanoes, and even firom extinct volcanoes. It is inter- 
esting to witness the formation of igneous rocks, accompanied with the 
disengagement of a gas, which the destruction of these same gases will 
precipitate. The central heat of the globe will therefore be indispensable 
for the maintenance of organic life on its surfiice. The beautiful experi- 
ments of Saussure on the influence of the carbonic acid of the air on 
the nourishment of vegetables, are no longer sufficient to explain the per- 
monenoe of the composition of atmospheric air. We see that phenomena 
entirely of a different kind must be introduced for the solution of the 
question, and that the mineral elements of the crust of the earth likewise 
concur, by the inverse reactions, the one on the other, to produce this 
equilihrium."-*EromX'J»#^«^: Jameson's JounuU, No. 88. 

CTPBISS BASINS. 

A PA FEB has been read to the American Association, by Dr. Dickson, 
on the Cypress Basins of Louisiana and Mississippi. He spoke of the 
geographiral distribution of the cypress — the habits of the tree. It runs 
panJldl with the cotton plant. But a small proportion of the wood is 
available for mechanical purposes. But little can be transported to 
market, as the specific gravity is greater than that of water. The cy^jreaa 
growing along the basins is of an inferioT e\k%nA\«c % ^O&aSd ^gt^-^ra^^^^^ 
the Misamp^ rirer is a rnueh beUer ^ooQi. "I^^sxa vi% ^nso^ssca ^a 
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cypress stamps which mast be at least 4000 years old. In the texture 
and quality of the wood there is great variety. 

NATURAL BRIDQE IN ILLINOIS. 

In Jackson county, Illinois, on the south side of Muddy River, near 
Murfreesborough, there is a Natural Bridge thrown across the bed of the 
rivulet from buttresses of nearly equal size, worn out of the solid rock by 
the water, as smoothly as if cut out by a chisel. The bridge is a solid 
block of limestone, 84 feet in the span of the arch from buttress to but- 
tress, 22 feet above the bed of the stream, 15 feet wide, 7 feet thick in 
the middle, and about 12 feet thick at the ends resting on the two but- 
tresses. The appearance of the whole is that of a modem stone bridge, 
except that the north end is a little lower and narrower than the other, 
though the inclination is not more than 2i feet in its length on the top. 
It is 120 feet long, and firmly and conveniently set into the opposite 
banks, and over it is a good road for horses. 

P0SITTON IN THE CRETACEOUS SERIES Ot BEDS CONTAINING 

PHOSPHATE OP LIME. 

In a letter in the Gardeners* Chronicle of the 19th of Febmary last^ 
Mr. Paine, of Famham, gives an account of some strata in which Phos- 
phate of Lime occurs in sufficient abundance to render it of importance to 
agriculture ; and the editor expresses a hope that the notice may lead to 
the successful search for like underground wealth in other parts of the 
country. A paper has been presented to the Geological Society, by 
Mr. R. C. A. Austen, in part fiilfilment of this hope. Many obsfnvers, 
as M. Brongniart, Dr. Buckland, Sir H. de la Beche, and Dr. Fitton, have 
noticed the occurrence of phosphates of lime in the gault. The author 
has also noticed them in his account of the vicinity of Guildford. The 
important part of the recent discovery is, therefore, only that this 
substance is so abundant as to have great economic value. Near Guild- 
ford, phosphate nodules are abundant in the upper greensand. In the 
gault below, concretions of phosphate of lime are not so uniformly 
diffused, but occur in two seams — one in the argillaceous portion of the 
bed, the other very low in the mass. Both beds are very persistent; but 
in consequence of the undulations of the strata along Uie base of the 
escarpment of the North Downs, it is only a few places that will repay 
those who may look for this mineral substance, the beds of gault and 
greensand being often far below the sur&ce. The phosphates have been 
found beneath Newland's Comer, near Guildford, at Puttenham, and other 
places. The greensand and gault at Famham also contain beds produc- 
tive of phosphates of lime. The nodules have the form of coprolites, but 
differ from these bodies in internal structure. — Athenaum, No. 1064. 
, A paper was next read to the Geological Society, " On the Presence of 
Phosphoric Acid in the Subordinate Members of the Chalk Formation," 
by J. C. Nisbet. From the marl near Famham there was obtained by 
washing a substance evidently coprolitic, containing 28 per cent, of 
phoapboric acid, while the general mass contains as much as 2 to 8 per 
ifent, la some nodules from the ^leydVl ueax ^^^"^WaA «f^ TBi»s}& vk 
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23 per cent, was also obtained, and some nodolar masses of shells from 
the Shanklin Sands showed 15 per cent, of this important substance. — 
Athenaum, No. 1064. 

PHOSPHATE OF LIME IN THE ISLE OP WIGHT. 

Gapt. Ibbetson has communicated to the British Association, a paper 
" On the Position of the Chloritic Marl, or Phosphate of Lime Bed in the 
Isle of Wight." The upper greeusand stratum, which has received so 
much attention lately from the discovery, by Mr. Payne, of Famham, 
that it contained abundance of phosphate of lime, is extensively developed 
in the Isle of Wight. The phosphate bed is the uppermost portion of 
the greensand, immediately under the chalk marl, and is a grey marl fiill 
of green particles of silicate of iron and of quartzose sand. In its upper 
part the fossils occur in a bouldered state ; but in the lower there is 
abundance of ammoniates (A, splendens and varians) and scaphites in 
good condition, mixed with coprolitic masses rich in phosphate of lime. 
This bed occurs along the whole outcrop of the upper greeusand, on the 
southern slope of the chalk range which extends from Compton Bay to 
Culver Cliff, through the centre of the island, and occupies in some 
parishes a considerable breadth of surface : it also occurs in belts sur- 
rounding the masses of chalk at St. Katharine's Down and adjoining. 
Much of the intervening country consists of arid ferruginous sands, upon 
which the phosphate beds might be employed with great advantage. 
Captain Ibbetson alluded to the tradition that some portion of the high 
ground near St. Katherine's Down had subsided considerably even during 
the lasj) half-century, and he attributed this subsidence to the shrinking 
of the gault and fuller's earth beds of the lower greensand, which are 
eontinually wasted by the percolation of the water. — Mhenaum, No. 1086. 

GEOLOGY OF SOUTH WALES. 

SiB H. T. De LA Beche, in a striking paper read to the British 
Association, thus glances at the history of this district " in comparatively 
modem times, when we find evidence of subsidence beneath the sea, and 
of agencies by which the present form of the surface was accomplished, 
the presept land must have been at least 1,500 feet lower ; and, there- 
fore, nearly all under the sea. There is also evidence that the climate 
became cold, that there were glaciers in the mountains of North Wales 
aud icebergs floating rouud the shores, carrying blocks of stone and gravel, 
and presenting all the phenomena of Polar regions. The sea also accumu- 
lated beds of clay, in which the few existing shells are of Arctic character. 
Still later the land must have risen again above the sea to an elevation 
greater than it now has ; for we find sub-marine forests fringing all the 
shores of Europe from Spain to Norway, Of this one of the best exam- 
ples occurs in Swansea Bay, where the stumps of oak and alder may be 
seen at low water 20 or 30 feet lower than they could have grown." 

BOJIING OF M0LL1TSCA INTO BOCKS. 

At the late meeting of the British Assoc\&\.\o\i,^T. k.'^^'«SL<e.Q<^^^^ 
thnt three theories had been advocated aa to \.\ie yiwj Ssi \<\i!k.OcL ^^^^'^- 
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InsVs effect their entrance into Bodn, &c., in wliidi thej an CbiumL Tht 
first it, thit the animal worka with the ahell in the manner of a n^fes 
an anger. The second, that it aecretea an add wheieby the anhatanm 
with which it comea in contact is dissolved. The third, that the efflMt 
is produced by the yibratile action of the parte exciting eomtant cnrrentt 
of water against the snbstance, aided bj its impetus whoi drawn in down 
the elongated body of the animaL l^e author ol;;ject8 to ail these theo- 
ries, and proposes a new one : he beliefes that the anterior portion of the 
animal is the ezcayating instmment. Tfaja, in I^nredo and Fkoiof, is 
composed of the foot and edges of the mantle, idiich together fill 19 the 
frontal gape of the sheU. In SeUieava and Ooiirockonta it ia fonned 
wholly of the edges of the mantle, which are united and thi<»)fy^. Hm 
form of the excavation corresponds to the form of these oigana. On a 
minute examination of the surface of the foot of I}gr*^ JforweyicM, it is 
found, nnder the microscope, to be crowded with minute InriUiant pointi^ 
which, on being compressed, consist of eomparatively large eiyrtalline 
bodies embedded within them. Similar erystidline bodies are embedded 
in the edges of the mantle surrounding the foot. In Pkoku, the same 
appearance is presented both in the foot and the anrronnding edges of the 
mautle. SoMcema ntgota has also the antorior portion of the animsl 
abundantly provided with crystalline bodies like those already deacribed; 
so also with the foot and mantle of Paiella vulgaia. These bodies are 
constantly being shed. Acetic acid has no efifoet on them ; and in StoA- 
cava strong nitric acid produces no change after several daja' immersioB. 
Those of Pholaa and liredo appear to be ultimately acted on by thia and, 
but are never totally destroyed by it. It is Iqr means of these bodifls thst 
the author believes the animal rasps down the substances in wh&h they 
are found. The whole of these animals are also supplied with powofiil 
muscles by which they may effect the necessary movement for the jnto- 
ductiou of this result. Judging from analogy, the author believes thst 
all the boriug mollusks excavate in the same manner ; none by the rasping 
or cutting of their valves, none by a solvent, none by ciliary cnrrents. 
In the same manner he accounts for the gradual disappearance of eertain 
portions of the columella in the gasteropodons moUusca ; not by the pro- 
cess of " absorption," as has been supposed. 

An interesting discussion followed, in which Prof. Phillips, Prof. Owen, 
Prof. E. Forbes, Mr. Bowerbank, Dr. Carpenter, and others, joined. The 
President of the section, (Mr. L. W. Dillwyn,) drew attention to a fiict 
stated by Mr. Osier in his paper in the FhUosophical TVamaeiumt, on 
the boring of mollusks ; that in one instance he had observed that the 
Saxicava ruffosa, in boring through a calcareous rock, had been arrested 
in its course by a layer of argillaceous matter, thus lending great support 
to the solvent theory. The discussion will be found reported in No. 1086 
of the Athenaum, 



NEW HrDBOGBAPHIC MAP OF THE BEITISH ISLES. 

On this New Map, exhibited by Mr. A. Petermann to the British 
Association, there are about 1,650 rivers dlstin^ished by names, 480 
Jakes and ponds, and 40 waterfai\a-, t\ie caxisSiA m\k^«a «iii»fiuQjSfe«%g^^^ 
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as tliat of the riYers and lakes, and the great drains in the fen districts. 
Mr. PeUarmann stated there to be 20 rivers in England, 10 in IScotland, 
and 10 in Ireland, each draining 500 square miks and upwards. Of 
these — 

18 drain an area each OB 500 to 1,000 square miles, 

14 n »1,000 „ 2,000 ,, 

8 „ "4,000 „ 10,000 „ 

These last eight are — The 

Homber (inchiding Trent and Oase) to Spurn Point 9,550 

Severn (to Flat Holmes) 8,580 

Shannon (to Loop Head and Kerry Head) 6,946 

Thames (including Medway) to Nore Light 6,160 

Barrow S,410 

OreatOttse 2,960 

Bann 2,3^5 

Tay, as fiir as Rhynd , 2,250 

The river Amazon drains a tract of 2,275,000 square miles. 



THE DEAD SEA. 

The following interesting fieusts are firom Captain Lynch's Official 
Report of the American Exploring Expedition to the Dead Sea : — 

" The bottom of the northern part of the Dead Sea is almost flat (a plain). 

" The meridional lines at a short distance firom the shore vary but little m 
dcmth; the greatest depth found up to the date of this letter (May 8d) was 
188 fathoms, or 1,128 English feet. Near the shore^ the bottom is generally a 
saline incrustation, but the intermediate portion is of soft mud, with several 
TCCtangular crystals— most firequently cubes of pure salt. On one occasion 
we obtained only crystals with the lead line. 

" In the same proportion that the north part of the Dead Sea is deep, so is 
fhe aootharn part shallow, to the extent that for a quarter of ite length the 
depth was found to be but 18 feet. Its southern bed presented do crystalli- 
lations, but its shores are covered with incrustations of salt, and on landing, 
the fbotmarks in an hour's time were covered with crystallizations. 

** Hie shores in face of the peninsula, and its western side, present evident 
mariu of destruction. 

** Birds and insects are. without doubt, to be found on the shore ; some- 
times ducks (m the sea, for we saw some, but we could find no living object 
in the sea. However, the salt sources it receives contain fish belonging to 
the ocean. I feel certain, says Capt. Lynch, that the result of our exi:«dition 
will confirm to the very letter the history of the Holy Land, as regards the 
sunken cities. 

" After the examination of the Dead Sea, the expedition proceeded to 
determine the height of the mountains, and the level of a plain, from 
Jerusal^n to the Mediterranean Sea. 

'*They found the summit of the western coast of the Dead Sea more than 
1,000 feet above ite surface, and level with the Mediterranean. It is a singular 
fsct. that the distance from the top to the bottom of the Dead Sea— that is, 
the heii^ht of its shore, the elevation of the Mediterranean, and the difference 
of the tevel between the bottom of these two seas, and the depth of the Dead 
Sea, should thus be an exact multiple of the elevation of Jerusalem above it. 

** Another fact not less curious is that the bottom of the Dead Sea forms 
two sunken plains— one elevated, the other depressed. The first part, south, 
is composed of clay or fat mu^ covered by an artificial bay ; the latter, the 
upper part and more north, of mud, incrustations, and rectangular salt 
erystaluzations, extending to a great depth, and with a narrow ravine defiling 
in the midst of it, corresponding with the Jordan at one extremity, and WsjIh 
Seib at the other." 
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LAND-SHKLLS Of THE PACIf IC. 

One of the grand results shewn by the naturalists of the United Stitaf 
Exploring Expedition is, that the Limd-shells of the Ishmds in thePariifi 
Ocean are entirely different in different islands ; each island appetfing U 
have a species of sheU peculiar to its own formation. These shells cmU 
not have been derived from the continent, but must have originated on 
the respective islands where they are found. 

PRESENT AND PORICEE EXTENT OP THE ISLAND OP HELIGOLAND. 
I BY M. WIEBEL. 

It appears (1.) that' the well-known map of Heligoland by Mefcr 
according to which the island once contained nine parishes, is entirdy i 
work of the imagination; (2-.) that, on -comparing the map made in the yeu 
1793 by the Danish engineer, WeSsel, of which, however, only a thre^ 
inch reduction remains, with the author's own measurements, "the eo- 
efficient of destruction in a century for the whole circumference of Ikf 
rock washed by the sea does not on the average amount to more thsi 
three feet ;" (8.) that, in the time of Adam, of firemen (an extended 
description by whom is still in existence), and of Charlemagne, the iahd 
was only a little larger than at present. — Geological Journal, No. 14. 

BISE OP THE NILE. 

In the Jthenaum, No. 1097, Nov. 4, 1848, we find the foDowitj 
note of this phenomenon : — 

The waters of the Nile have risen this year to an unusual and destmdiTi 
height. A correspondent ft-om Cairo, speaking of this calamity which hsi 
succeeded to the tearful pestilence by which E^ypt has been ravaged— aik 
which is said to have taken 133,000 victims, Cairo fnmishinfif a contingent o 
10,000— says :—** Nearly the whole crop of Dura, it is feared, will I>e destroyed; 
and you can conceive the distress which will ensue, as the felldheen subsiar 
almost entirely upon it. The water was in the streets of Cairo a few dsyi 
since, the canal bavins: fiowed through the courts of the houses; bnttlH 
government has had the mouth of the canal so dammed that only a smal 
quantity of water can fiow in. Booldk and Old Cairo are almost unde 
water. The reason of this extraordinary rise appears to be this : — the Pasbsi 
and great men find cotton to be the most profitable thing they can sow ii 
their fields ; and as the water must not fiow over this cotton, Upper Egrp^ i 
full of dykes and dams which confine the Nile to a much smaller sjmce." 



COMMON SALT. 

The amount of Common Salt in all the oceans is estimated by Schaf 
hautl at 3,051,342 cubic geographical miles. This would be about fiv 
times more than the mass of the Alps, and only one-third less than tha 
of the Himalaya. The sulphate ol soda equals 633,644*36 cubic miles 
or is equal to the mass of the Alps. The chloride of magnesium 
441,811-80 cubic miles; the lime salts 109,339*44 cubic miles. Thi 
above supposes the mean depth to be but 300 metres, as estimated b; 
Humboldt. Admitting, with Laplace, that the mean depth is 100( 
metres, which is more probable, the mass of marine salt will be mor 
than double the mass of the Himalaya. — Siiliman't Journal, No. 16. 
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SILinCATION OF PLANTS AND ANIMALS. 

The beautiful manner in which Silica has entered the interstices o^ 
vegetable matter, even shewing the succulent parts of plants which must 
have been in a state of partial decay, is well known. We have the finest 
vegetable tissues most perfectly preserved by means of silica. Dr. 
Mantell has ahready pointed out to us what he considered the soft parts 
of molluscs also preserved in silica. Mr. Charlesworth states that in a 
collection which constitutes part of the well-known museum of Miss 
Bennett, of Wiltshire, he has found several examples of HVi^oma with 
their branchiae well preserved in silica. As silica may have and has 
filled up cavities left by shells, thus giving us the most perfect represen- 
tation in silica of that which was once carbonate of lime, great care is uf 
course required, so that the mere filling up of the interior of univalve and 
bivalve shells, before the matter of the shells themselves disappeared, or 
even when these are stiU left, be not taken for the preserved remains of 
the fleshy portions of the molluscs. We should expect, in cases of real 
preservation, as in those of vegetables, that the original tissue would be 
found by slicing in the usual manner. Mr. Charlesworth considers that 
in the specimens he notices, the fleshy parts of the Trigonise are really 
silicified ; and states that the silica has only preserved some of the soft 
parts without filling the entire cavity of the shell, and so that the filaments 
of the branchisB have all the appearance of an elaborate piece of dissection. 
Certainly, the entire cavity of the shell not being filled up is very 
important, and as we find that the tissue of succulent vegetables has been 
preserved in silica, it may be fairly asked, why may not the fleshy parts 
of molluscs be thus also preserved? — i^r Henry T. LelaBechey V.F.RM. ; 
Annwersary Address to the Qeohgicat Society. 



CHANGES 07 THE VEGETABLE KINGDOM, ETC. 

M. Adolphe Bbongnlaet concludes a paper " On the Changes of 
the Vegetable Kingdom in the different Geological Epochs," as follows : 
—If we compare the vegetables of the families which, like the ferns and 
conifers, have been perpetuated during all the geological periods, from 
the most ancient up to the present, we perceive that such as belong to the 
most remote creations approach particularly plants of these same families 
which now inhabit regions of the earth having a climate very different 
from our own ; and that such, on the contrary, as we meet with in the 
most recent beds, become so much the more analogous to the species 
which stiU grow in these same countries, as the geological period to which 
they belong approaches nearer our own. 

Everything, therefore, proves, on the one hand, that the different 
vegetable creations which have succeeded each other on the globe have 
become more and more perfect ; on the other hand, that the climate of 
the surface of the earth is greatly modified since the earlier times of the 
creation of living beings up to the commencement of the present epoch.— 
riruiitut; Jameson** Journal, No. 88. 



^ 
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ANALOOT BETWEEN THE T088IL TLOBA 07 THE XUBOPKAH UOdR I ' 
AND THE LIYINO 7L0BA Of AMEBICA. 1 ^ 

Pro?. Agassiz, in a letter to R. I. Mnrehiaon {Jiheiunm^ No. lOH) 1 1'' 
says : " I think I made a lucky and quite an miezpecfeed hit, hy tnag \ * 
the dose analogy between the Foeail Flora of the European Ifioem 
deposits (molasse) and the living Flora of the temperate parts of tk 
United States of North Ameriea. The correspondence extends to sD tk 
types of organised beings. After having seen the Chelydn alive in the 
swamps here, nnder the shade of trees analogoos to those whidi eofer 
the ancient soil of Oeningen (so celebrated for its proftuion of torestrid 
and fresh-water fossil remains), I cannot help thinking that the dnsli 
could not have been tropical in Europe at the time when the stnla if 
Oeningen were deposited. Again, I may observe, that there is tb 
closest affinity between the Flora of the Atlantic shores of North Asmmi 
and that of Japan ; where we have the Megalobatrachus, the carr ey i« 
iug living type of the Andrias, or great Salamander of Oeningen." 

708SIL BEHAINS IN SOUTH WALES. 

Mb. C. S. Bate has communicated to the British Association, a pqiar 
"Ou Fossil Remains recently discovered in Bacon Hole, Gower; sin 
some from beneath the Bed of the River Tawe." Bacon Hole is a fimn 
in the limestone rock on the sea-coast west of the headland of PoLdy, sad 
about nine miles firom Swansea; it is abont twenty feet above \a^ 
water mark, and narrows rapidly from the entrance to the eztremity, 
where it divides into two fissures : it is thirty feet wide in the eentro of 
the main chamber, and 128 feet long. The sea appears to have already 
removed part of it, as the shore below is strewn with masses of bieeeii 
and stalagmite. The floor is highest at the entrance and inclines gn> 
dually inwards ; the roof of the cave at the highest point does not exceed 
twelve feet, but the two fissures at the end rise to a much greater 
height. The fissure above the cavern is filled by a deposit of carbonate 
of lime — which, however, only forms one stalactite, the " flitch of bacon," 
ftrom which the cavern takes its name : ou the floor the stalagmite is ex- 
tremely thick, and requires to be blown up with gunpowder before the 
breccia below can be explored. In this have been discovered bones of 
the deer, ox, cave bear, hyena (?) and bat, and the seed of a plant ; the 
cave does not, however, appear to have been inhabited as a den. Mr. 
Bate also exhibited antlers of the red deer from the clay abont six feet 
below the bed of the River Tawe, discovered in digging the foundation for 
a bridge and other works. 

The Dean of Westminster remarked, that the entrance of the cave of 
Paviland and others on this coast had been washed away by the sea.— 
Alhenaumy No. 1086. 

THE IGUANODON. 

Du. Mantell, Vice-President of the Geological Society, commimicsted 
at its meeting on May 25, a paper, " On the Structure of the Jaws and 
Teeth of the Iguanodon." , 

The recent discovery of the i\g\A Q&Tilwc^ >awift q^ ^.Vkfe Ww^t viw of | 
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an adult Ignanodon with teeth, having enabled the author, with the 
idd afforded by other specimens, to detennine the structure of the 
maxillary organs of that gigantic herbivorous reptile, the result of his 
investigations are embodied in the present communication. 

The most important of the fossils described in this memoir consist of 
the anterior part of the right side of the lower jaw, which was dis- 
OQvered a few weeks previously, in a quarry in Tilgate Forest, by Captain 
Lambart Brickenden, F.G.S. 

The author, with the able assistance of Dr. A. G. Melville, instituted 
a comparison between all the teeth of the Iguanodon to which he could 
obtain access, and those of recent saurians; and the result of the inves- 
tigation is detailed. The new light shed on the structure and functions 
ef the dental organs, confirms, in every essential particulai*, the inferences 
deduced by the author from the detached teeth alone, in his memoir of 
1825 ; and it also reveals an extraordinary deviation from all known 
types of reptilian organization, and which coidd not have been predicated ; 
namely, that this colossal reptile, which equalled in bulk the gigantic 
Edentata of South America, and like them was destined to obtain support 
from comminuted vegetable substances, was also furnished with a large 
prehensile tongue and fleshy lips, to serve as instruments for seizing and 
cropping the foliage and branches of trees ; while the arrangement of the 
teeth as in the ruminants, and their internal structure, which resembles 
that of the molars of the sloth tribe in the vascularity of the dentine, 
indicate adaptations for the same purpose. 

Among the physiological phenomena revealed by Palaeontology, there 
is not a more remarkable one than this modification of the type of 
organization peculiar to the class of reptiles, to meet the conditions re- 
quired by the economy of a lizard placed under similar physical relations ; 
and destined to efiect the same general purpose in the scheme of nature, 
as the colossal Edentata of former ages, and the large herbivorous mam- 
malia of our own times. 



LARGE PLESIOSAUBUS. 

The Dean of Westminster has read to the British Association, a letter, 
describing a large Flesiosaurus, discovered in the Alum Works of Mr. 
Moberley, at Kettleness, near Whitby: length of the head, 3 ft. 2 in.; 
neck, 5 ft. 10 in.; back, 7 ft. 1 in.; tail, 6 ft. 10 in.; total, 22 ft. 
11 in. ; width of anterior paddles, nearly 13 ft. 

SAUBOIDAL FISHES. 

At the meeting of the Wemerian Society, on April 22nd, Professor 
Jameson exhibited and described several highly interesting objects : in 
particular, a fine cast of the head of the Sivatherium from the Himala 
Mountains, with portions of the head itself : also a cast of the Pterodac- 
tyle, a winged sort of reptile : likewise magnificent specimens of the 
teeth and great jaw of the Sauroidal Fishes of Agassiz, from the Gilmerton 
Quarries ; forming undoubtedly the richest collection of remains of Sau- 
roidal fishes in Europe. 
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T088IL SEPIA. 

Pro?. Buckman has read to the British Assoeiaiion, a paper " On fte 
Dificovery of some Remains of the Fossil Sepia in the Lias of 01oiwe8(a< 
shire." Remains of the Belemnite and other animals allied to the recoit - ^ 
Cuttlefish abound in the lias formation ; but the chambered portion of | 
the Belemnite is seldom present, and the ink-bag of the Sepia is still 
more rare. One specimen discovered by Mr. Backman is rather more 
than half the shell or " bone" of a Sepia, nine inches long and six inchei 
wide ; in the centre of the specimen is preserved the ink-bag, which oon- 
sists of about six drachms of a jet black, hard, and splintery sabstanee, 
easily gronnd down, and capable of being used as sepia or Indian ink. 
Another specimen is four indies long by two inches wide, and is maiked 
by three raised lines, which meet in a point at the base. The ink-bag is 
seen in the centre of this specimen also. They were obtained fifom a bed 
uf fissile marl, about four inches thick, in the upper lias, near Chelten- 
ham, along with plants, insects, ammonites, and four spedea of fish, 
besides tho undnated arms of another cuttle-fish. 



FOSSIL BONES OF THE LARGE BIBDS OF NSW ZEALAND. 

Db. Mantell states, in two communications to Professor SiUimm, 
senior: This collection of eight hundred fossil bones, — all the bones of 
birds (with a single exception, the femur of a quadruped, probably a dog), 
is the most interesting and extensive that has been sent from New Zealand 
to Europe, and probably from any part of the world — has been sob* 
mitted to the examination of Professor Owen, who made the subject his own 
by his former beautiful Memoirs on the Linomis Jpteryx. The eoUeo- 
tions include three distinct types. The beak of the Dinomis is like t 
cooper's adze, and seems designed to tear up the roots of plants ; the 
base of the skull is prolonged below the foramen magnum in a very extra* 
ordinary manner, for the attachment of powerful muscles, by which the 
mandibles were acted upon. 

Palapteryx (VcHeo-apieryx) is a new genus, more allied to the Aptem 
than is the Biiwrnis. The Notomis (the term signifying Southern Biri) 
is a new genus of Ballida, and related to a living genus of nocturnal 
parrot, a genus still existing in New Zealand. 

The state of preservation of the bones is remarkable ; they are in this 
respect wholly unlike those formerly sent. They are light and porons, 
and of a delicate fawn colour, resembling the bones firom the caverns of 
Germany. They were found embedded in a loose sand, the detritus of 
earthy augitic rocks, much resembling the loose alluvial deposits brought 
down by streams and rivulets in volcanic countries, as in Auvergne and 
the Phlegrsean fields. There are but a few bones of the most gigantic 
species ; the collection, fortunately, is the richest in those bones ths^ are 
most rare in the British and Hunterian Museums. 

Dr. Mantell adds : " I have had Mr. Dinkel (the celebrated artist, for- 
merly employed by Prof. Agassiz,) to make a restored outline of the 
Dinomis, or rather of its skeleton, which I have been able to make com- 
plete from the collection of my son, Mr. Walter Mantell. The originals 
of the colossal species most have been glorious bipeds, some ten or 
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twelve feet high, with a beak, as already remarked, like a cooper's adze. 
The birds were of all dimensions, from those of a water>hen to the colos- 
sal moa. 

" The collection is offered for sale to the British Museum. To form it 
must have been a work of great labour, exposure, and even danger ; the 
bones were found in places distant from any English settlement, and they 
had to be brought on men's shoulders, through untracked forests, lakes, 
moors, &c." — American Journal of Science and Arts. 

There have been communicated to the Geological Society, some 
" Additional Remarks on the Geological position of the deposits in 
New Zealand which contain bones of Struthious Birds," also by Br. 
Mantell. A recent letter from Mr. Walter Mantell, in New Zealand, 
gives particulars regarding the occurrence of these fossil bones. They 
were found near the embouchure of the Waingongora, which rises in the 
volcanic ridge of Mount Egmont. The river seems recently to have 
changed its course, probably in consequence of the elevation of the land, 
and is now cutting through a lofty cliff of loose conglomerate overlying a 
finely laminated sand. The latter rests on a blue clay, containing recent 
marine shells. In a loose sand drift, at the base of an ancient clif^ Mr. 
Mantell had an opening made, and soon came to the bed containing 
bones. These were at first so soft that if strongly grasped they fell into 
clay. Many bones were found, — some of them apparently lying in their 
natural position ; but the natives from the neighbouring village collected 
around him, and began digging themselves, and not only interrupted hia 
researches, but trampled on and destroyed the bones he had laid out in 
the sun to dry. Along with the bones were portions of egg-shells, one 
fragment measuring four inches long. If the native traditions be worthy 
of credit, the ladies have cause to mourn the extinction of the Dinornis 
— as the long feathers of its crest were prized by their ancestors above all 
other ornaments. — Mhenaum, No. 1073. 



LASGR FOSSIL TREE. 

A FOSSIL Tree, of considerable size, has been found at the Pentwyn 
Iron Works, imbedded in a blue siliceous shale, containing iron ore, and 
forming a moderate angle of inclination with the horizon. The tree was 
in an erect position, and perpendicular to the plane of stratification. A 
thin coating of coal, apparently the carbonized bark, enveloped it, which 
was so friable as to render it impossible to discern the chtu-acter of the 
external markings. The internal cast, however, partook of the same na- 
ture as the surrounding stratum ; and, beneath the coaly covering, there 
were evident indications of flutings, or longitudinal stris, the appearance 
of which was very similar to that presented by decorticated trunks of re- 
cent forest trees. The base of the trunk thickened out considerably, and 
large spreading roots projected on every side. The circumference of the 
base, immediately above the junction with the roots, is six feet, and from 
thence it diminishes to four feet, in a height of about five feet, beyond 
which it has not yet been followed. The informant is of o^ioAox^. ^V^si. 
this tree grew on the precise spot where jl \a hqit lo^tA^ ^^ ^»'^^ssc<^''>^* 
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a variety of the SigiUaria, of whieh about forty speeies have been &• 
oovered in the coal measures. 



FOSSIL FOOT-PKINTS IN AMEEICA. 

Many years ago. Dexter Marsh, a labouring medianie of GreenikU, 
discovered on the flagging stones with which he was laying a side walk; 
what appeared to him to be the foot-prints of a strange bird. The geo* 
logists pronounced them to be sach, and to belong to a period before tke 
creation of man. Mr. Marsh has since traversed the vall^ firom northoa 
Massachusetts line to Wathersfield, Connecticut, sometimes apendmg weeb 
in quarrying rocks, with the sole view of discovering these ancient tiadn. 
He has communicated the results to 8iilman*s Journal, wherein it ii 
stated that Mr. Marsh has in his possession more than 800 foot-prints of 
birds and quadrupeds, besides having furnished many specimena to otlien. 
In some cases, these specimens are so distinct as not only to show tin 
joints of the toes, but the perfect impression of the skin. He haa perfect 
traces of quadrupeds so small that a half dime will cover the whole foot ; 
and again, others of birds where the foot measures half a yard firom the 
toe to the heel, so that if the birds which made them were proportioiied 
like those we now have, they must have stood twenty feet high. — BoiUm 
Chronotype. 

Professor Hitchcock has read to American Association, a paper, being 
on attempt to discriminate the animals which had made the Fossil Foot- 
marks in the Connecticut valley. He has discovered forty- seven speeies 
in nineteen localities. At some length, he argued the propriety of his 
giving names to the birds as well as to the foot-prints. He then stated 
the peculiar characteristics of the footmarks which led him to assign the 
names that he had done, to the birds — such as thick and narrow toes, 
winged feet, number of toes, absolute and relative length of toe, spread 
of lateral toes, projection of middle toe beyond the lateral ones, distance 
between the tips of the lateral toes, distance between the tips of middle 
and outer toes, direction of hind toe, character of the claw, width of toe, 
number and length of the phalanges, the impression on the mud, length 
of step, distance of feet from line of direction, &c. The number of toes 
varies from three to five. 

He explained the means by which to distinguish between the marks of 
quadrupeds and bipeds, described the classes into which he had divided the 
birds, and pointed out their afGinities. In one specimen which he had found, 
every alternate step was turned at an angle of 45 degrees from the line 
of direction. He could explain this only by the conjecture that the ani- 
mal had broken its leg, and for want of good medicd advice the leg was 
set awry, and this was the cause of the very singular footmark left on the 
rock. Some giant footsteps, twenty inches in length, he believed to he 
those of frogs. They resembled closely in character the embryo foot of 
a frog which had been shewn to him by Prof. Agassiz ; and here he would 
remark that the fossils discovered more generally resemble the embryo 
of animals of the present day than adults. 
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fOSSILS OF ANTHAACITE. 

Ms. J. E. Teschhacher has made to the Association of American 
Geologists and Natm'alists, a communication npon the inquiry into the 
Fossil Vegetation of Anthracite Coal, shewing that the plants of which 
the coal is formed are the same as those found in the sh^e. He treated 
his subject under the five divisions of the external parts of plants — the 
internal parts, the vessels, the leaves and the seed. Several specimens of 
coal were exhibited by Mr. T. to illustrate his ideas upon the subject. 
They were very beautifully marked by leaves, seed, and vessels of plants. 

Prof. J. W. Bailey also read to the Association, a paper upon the struc- 
ture of anthracite coal. He found the evidence of the leaves, &c. in the 
coal. Thin slices of coal shewed very plainly the vegetable tissue. But 
there was no evidence that arborescent plants had entered into the forma- 
tion of coal ; it was only the deciduous and soft portions which had been 
converted into coal. Anthracite coal had alone been examined; soft 
coal containing so large a quantity of bitumen could not so readily be 
tested. 

A few remarks passed between Professor Bailey and Mr. Teschmacher, 
upon an apparent discrepancy in their views in relation to the subject of 
coal. 



ALKALI IN COAL. 

Professor Rogers, in a paper " On the Decomposition of Rocks, 
&c." among the points of interest incidentally determined during the 
investigations, mentions the curious and instructive fact, that anthracite 
coaly bituminous coaly and UgnitCy treated by the tache process, ffive 
unequivocal evidence of alkali^ while the ashes of these materials simi- 
larly treated yield no trace of aikalu It thus becomes evident, that the 
absence of alkali in the ashes of these combustibles, instead of bein(( a 
consequence of its absence in the coal itself, is really due to the high 
temperature at which the ash is formed. We have here the explanation 
of a fact which might otherwise appear inconsistent with the admitted 
vegetable origin of coal. — SUHman's Journal^ No. 15. 

COAL IN AMERICA. 

The three great Coal Fields of America are : the Ohio, 740 miles long 
and 180 wide, covering an area of 60,000 square miles — a surface greater 
than that of England and Wales ; the Illinois coal-field, covering 50,000 
square miles; and the Michigan, occupying 15,000 square miles. Besides 
these, there are numerous anthracitic basins in Pennsylvania and Virginia ; 
the fiurthest being 100 miles S.E. of the margin of the Ohio coal-field. 
In passing across these coal-fields there is a gradual diminution in the 
quantity of bituminous matter from W. to 1&. All the coal, of every kind, 
rests on the same basis of rock, with the same fossils distributed through 
it, and the particular coal-beds can be identified even when separated by 
an interval of 50 miles. The anthracite field is 5,000 feet deep, and con- 
tains 50 seams of coal ; the bituminous coal-field of Ohio is 2,800 feet deei^. 
The working of these coal-fidds is incteasm^ to^SS^^ \ ^,^^^^^^ ^««^^ ^^ 
anibracite and 1,000,000 tons of bitiumaoxvacoi^ ttiti«Ka»sS^l Ti»a*^\'«sSw 
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700,000 tons of iron manofactored. A process for smelting iron ore with 
anthracite was long wanted, and the government of Pennsylvania had 
offered a preminm for such a discovery. This was first achieved by Hr. 
Craig, in South Wales, by whom a patent was obtained in England ; and 
for the use of it in America one iron -master guaranteed him a preminm 
on all the ore smelted, — but from want of an international patent-right, 
the process was soon imitated, and in some cases improved upon, by other 
parties in America. The anthracite coal-mines on the Lehigh river, Penn- 
sylvania, are worked like an open qparry on the slope of a mountain linng 
900 feet above the river ; the coal is 60 feet thick, and surrounds the 
quarry in black glistening walls, capped by 40 feet of yellow sandstone; 
it is conveyed by a self-acting railway for eight miles down a declivity of 
from 100 to 140 feet per mile ; the whole cost of obtaining it being 2d. 
a ton. This great bed of coal splits up into a number of cUvisions when 
quarried at some distance. — Professor Sogers, ante. 

AUSTRALIAN COAL. 

In the course of an examination before a Select Committee of the Legis- 
lative Council of New South Wales, the Rev. William Branwhite Clerk, 
a FeUow of the Geological Society of London, gave it as his opinion that 
there exists in New South Wales an ample supply of Coal for all the uses 
of the colony. In Newcastle, U.S. the seams of coal are nineteen feet 
thick, and in Illawarra about ten feet. Mr. Clerk calculates that in the 
Newcastle (U.S.) district alone the available supply on three square mfles 
is equal to 27,000 tons annually for 700 years. He thinks that coal 
would not be found in Ceylon, which is composed exclusively of granite 
and gneiss ; but that it would be found in other islands of the Indian 
Archipelago, as it occurs in Borneo. Steam navigation from Australia 
may be assisted by coal found at Talmahano, south of Valparaiso ; and also 
in the Upsallatra ranges of the Cordillera : and he expects that it wonid 
be detected in the mountains of the same great chain to the eastward of 
Copiapo. Coal is found abundantly in New Zealand and in Kergnelen's 
Land. Mr. Clerk has communicated the detailed results of his inves- 
tigations to the Geological Society ; and no doubt these will appear in 
their Transactions. In a country where the climate is so mild and wood 
so plentiful as in New South Wales, it is only when coal-mines are found 
sufficiently near to rivers and sea-ports to be sold at a moderate rate for 
steam-boats, that they will be much valued in this generation. 

COAL IN LABUAN. 

Sib H. T. De la Beche, in his Anniversary Address to the Geological 

Society, observes that two visits have been made to Labuan, now a British 

possession, not only important for its geographical position, but also for 

the Coal discovered in it. From communications made to the Mnseom 

of Practical Geology, chiefly from the Admiralty, we are enabled to state 

that the coal observed on the north-east coast of Labuan by Mr. Brooke 

(the Big'ah of Sarawak), Captain Bethune and Mr. Wise, in March 1845, 

and a specimen of which, weigbin^ ^^Qlb^.^ 'waa brought by Mr. Wise to 

this country, and presented to tVie "Mloscvjisa. cA '^xwi^vaiL ^^sJwcssej ^'-^^-ww 

found, hy Lieut. Gordon and olKeta, to iotm ^g»xV. o^l ^^\QfcAs«K\«^ ^^ 
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tending from the NE. point in a WSW. direction for about four and a 
half miles, and dipping about 24° to the SSE. This coal rests upon a 
clay-bed, and is noticed as containing a quantity of small lumps, described 
as resin, which were not found in the specimen above mentioned. The 
coal of Labuan is merely a portion of a mass of associated sandstones and 
shales, apparently intermingled with many seams and beds of coal, vary- 
ing in thickness, and which form a portion of the adjacent mainland of 
Borneo, extending to, and more inland than, the town of Bmnai. The 
most considerable bed yet noticed is up a stream named the Kiaugi, tri- 
butary to the Brunai river, and not far from the town, where it occurs 
eleven feet thick, and in a highly-inclined position. Close to it is another 
bed, three feet thick. From the statements of Mr. Hiram Williams, who 
was sent by the Admiralty to examine this coal-district in 1845, it has 
evidently been much disturbed and contorted. 

It should be observed that several hundred tons of the Labuan coal have 
been raised, and that the bed is now worked. The steamers which have 
used this coal, though it more approaches the character of candle or 
cannel coal, than the ordinary bituminous varieties, report well of it. 

DISCOVERT or COAL AT VANCOUVEE'S ISLAND. 

On the north and east sides of Vancouver's Island, a recently-disco- 
vered river debouches into Johnstone's Straits, near the mouth of which 
large seams of Coal crop out on the surface of the soil. At this point, 
the trading steamer of the Hudson's Bay Company, navigating the 
Straits of Juan de Fuga, obtains ready and plentiful supplies. Mr. Dunn, 
who was a trader aud interpreter in the Hudson's Bay Company's steamer 
Beaver, gives an interesting account of the discovery of this coal : " Some 
of the natives at Fort M'Loughlin having, on coming to the fort to 
traffic, observed coal burning in the furnace of the blacksmiths, they 
were told that it was the best kind of fuel, and that it was brought over 
the great salt lake, six months' journey. This intelligence having been 
reported at Fort Vancouver, instructions were given to make the neces- 
sary inquiries and exploration. Mr. Finlaison and part of the crew went 
on shore, and after some inquiries, and a small distribution of rewards, 
foimd from the natives, that the original account given at Fort M'Loughlin 
was true. The coal turned out to be of excellent quality, running in ex- 
tensive fields, and even in clumpy mounds, and most ^tsily worked, all 
along that part of the country." 

THE SOUTH WALES COAL FIELD. 

Mr. Booker, at their late meeting, stated to the British Association, 
that there were 159 blast furnaces in the district employed in smelting 
iron, and that 550,000 tons of iron were annually manufactured. The 
coal raised in the district was employed as follows : — 

1,500,000 tons annually in the manufacture of iron. 

300,000 „ „ „ „ copper. 

150,000 „ ., „ „ tin. 

750,000 „ employed in domesUc p\ir^%e.% vcAvcv. ^jgcvcro^i^^si^. 
1,750,000 „ exported. 

4,350,000 tons per annum. 
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At this rate, and sappoeinfc the coal to exist only over 100 aqoare mik^ I g 

there was suffideot for 1,400 years to come. The value of the a^ | q 
from the district, consisting of iron, &c. in a stale of roogh mannlMfai^ 

amounted to £4,000,000 a year. \ « 

DISCOVERT OF METALLIFEROUS DEPOSITS. ] ,[ 

M. Amsdee Burat, in a paper in the Aimales des Mtnet, " Oalk 
Continuity of Metalliferous Deposits in Depth," observes : — The osly ■ e 
prominent fiicts which may be cited as discoveries of the nineteenth ees- | , 
tury, are — 1st, The washing of the anriferons sands of the Onral, Jtiak 
have increased to an annual produce of more than 10,000 kilogrammei d 
gold.* — 2d, The copper-mines wrought in the island of Cuba, iatbe 
neighbourhood of Santia^, which were opened in 18S3, on the old 
works, and now send 40,000 tons of the mineral to Swansea, with the 
mean title of 16p. 0/0, that is to say, 6,400,000 kilogrammes of eoppar. 
— 3d, The Calamine mines of Belgium and Rhenish Prossia, which, 
from a produce scarcely worth naming, now yield 12,000,000 kilo- 
grammes of zinc. — 4th, The lead-mines of Missouri and lUinois, the 
importance of which is not yet appreciated, but which, it is said, woald 
produce 30,000,000 kilogrammes of lead. — 5th, The copper-mines of 
Lake Superior, the working of which is projected on a large scale. 

To these, says Prof. Jameson, we may add the very productive minei 
of red copper-ore, and green and blue malachite of Borra-Burra, in 
Australia. 

And, subsequently, the gold washings on the Sacramento river, in 
Alta 'California. 

M. Burat's paper, translated in JameiorCa Journal^ No. 90, will be 
read with imin^iate interest ; more especially as it shows the importsnee 
of the extension of the application of geology to the working of mines. 

TIN IN THE MAJiAY PENINSULA. 

At the two extremities of the peninsular zone of elevation, Jonk- 
Ceylon and Bunka, Tin-sand is diffused in such quantity, that its collec- 
tion has never had any other limit than the number of persons employed 
in it. In Junk-Ceylon and Phunga, under a barbarous government, 
about 13,000 piculs (a picul is equal to 133^ lbs.) are annually dug oat 
of the soil. In Banka, under a European government, but without an? 
improvement on the usual Chinese modes of excavating, washing, and 
smelting, the production has increased from 25,000 piculs in 1812, 
when it was a British possession, to 60,000 piculs. 

At numerous intermediate localities throughout the Peninsula, tin is 
likewise obtained. 

The present produce of the whole Peninsula, including Sinkep and 
Linga, the only two islands of the Johore Archipelago where it is now 
sought for, is probably above 40,000 piculs. The produce for many 
years past has ranged between that quantity and 30,000. The peninsular 
rouge, therefore, including Banka, yields upwards of 100,000 piculs; so 

* Kilogramme, equa\ to ^^>. ^vl. vMoVidLws^u^ 
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that it equals or exceeds tliat of Cornwall (6,000 tons), and maj be 
expected to increase eteadily. 

Seeing that tin is procured in all parts of the Peninsula where it is 
sought for, and in proportion to the enterprise and labour which are 
de?oted to the search, we may consider the entire zone as a great 
magazine of tin. It is, in fact, incomparably the greatest on the globe. 

The finest ore of Banka yields as much as 80 per cent, of metal, the 
common sorts firom 40 to 60. The quality of the Peninsular ores has 
not been ascertained so carefuUy. We are not aware that more than 
70 x>er cent, has ever been obtained. — Abridged from the Journal of the 
Lukan Jrehipelaffo. 

ICnnSS IN AUSTBALIA. 

The export of Copper and Lead Ores from this colony during the 
past year have been declared, in a semi-official form, at more than one 
hundred and eighty thousand pounds. Hitherto the exports of lead 
or silrer-lead ores have formed a small proportion of the gratifying ex- 
port aggr^tes of the colony ; but, according to present appearances, the 
disparity will henceforth not be so remarkable. The silver>lead mines of 
Glen Osmond are being vigorously and successfully prosecuted ; aud to 
the prodnctiveness of the contiguous property of Whe^ Watkius is about 
to DC added a like productiveness in Wheal Gawler, also adjoining. 
These three properties present a longitudinal continuation of metalliferous 
groond more than equal to the celebrated £ast Wheal Rose, of Cornwall ; 
and as we are upon the question of quantity, it may not be amiss to 
acquaint the uninformed as to what is elsewhere accomplished in lead 
minerals within a limited space. We have it on authority which we 
cannot doubt, that as large a quantity as seven hundred tons of silver-lead 
ore, averaging 16/. per ton, was raised, sampled, and sold at East Wheal 
Rose, within the period of a month in the last year. — Adelaide Observer, 

BURBA-BURBA COPPEB MINES OF SOUTH AUSTRALIA. 

In the Tear-book of Facts, 1849, p. 245, we gave some account of 
these mines. We add a few statistics of the subsequent workings, from 
ihiJthenaum, date May 13, 1848 :— 

" The huge cargoes which have been shipped, the piles of ore we had 
seen at the port, the hundreds of draught -oxen and laden drays met in 
their progress to the wharf, the thousands of tons of ore arouud the 
workings, and near the intended smelting-house, their daily accumula* 
tions, and the reports of credible, unbiassed witnesses, had prepared us to 
expect much ; but before we had passed through a single gallery, as the 
larger horizontal diverges or levels are very properly called, we saw 
enough to convince us we had commenced the examination of a mine 
incomparably richer and more productive than any mine of any kind we 
had ever seen in the United Kingdom. . . . The present openings 
or workings consist of twenty-nine shafts or winzes, the deepest being 
one hmidred and forty-four feet (at which depth a lode of very rich ore 
has recently been cut), and they amount in the a)g!gte%s.tA t^ 1^%^C\ 1^»^ 
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in depth ; also seventy galleries or levels, the nnited lengths of which 
measure 7,292 feet, or rather more than one mile and a-half. . . . 
The directors estimate the total quantity of ores raised in the twelve 
months, ending to the 20th nit., was 7,900 tons ; but, as in calculating 
the small ores retained for smelting at the mine at 1,462 tons they wen 
greatly below the mark, and have been raising largely ever anoe, the 
entire quantity produced within thirteen 'nonths may safely be set down 
at 10,000 tons. The prices obtained in the sales of Burra-Burra ores at 
Swansea already shew an average of something more than £23. 16f. per 
ton; so that even deducting £8. 16«. per ton for carriage, fircight, and 
charges, the mine may be said to have yielded value equal to at least 
£150,000, estimated upon the ground (or at grass, as miners would say); 
and all this within the short space of thirteen months from the com- 
n^encement. Nor is this large amount likely to be a maximum, for the 
malachite, red oxide, and other rich kinds of ore, have become predomi- 
nant ; and as the mine is undoubtedly equal to the production of 300 
tons or more per week of ores likely to yield a much higher average than 
heretofore, it is not difficult to foresee the inmiensity of fdtnie returns. 
The great importance of the operations at this mine, as beneficially affect- 
ing the trade and commerce of South Australia, may be judged of from 
the fact, that the sums already distributed in thirteen months by this one 
concern, amongst other industrious settlers, for carriage alone, must have 
exceeded £10,000 ; those expended in wages, and the various items of 
disbursements, £20,000; and the British or Colonial freights, which 
cannot be less than £15,000. — Mhenaum, No. 1072. 

An interesting series of views of the Burra-Burra Mines, from draw- 
ings brought to England by Mr. J. B. Graham, one of the most staccess- 
fill proprietors, has been engraved in the Illustrated London NetM, 



DISCOVEET OP lEON-ORE IN BORNEO. 

Very rich Iron-ore has been discovered recently in the so-called Laat- 
lands forming the S. E. comer of Borneo, and situated S. £. from Fort 
Tabenio, near the formerly flourishing, now deserted, Kampong Tabagii 
and at 7 or 8 English miles distance South frt)m Kampong Plearie (idso 
called Flayhary or Palaihari) inhabited by Chinese and Malays, engaged 
in the collection of gold dust. The above-mentioned grounds are d^efly 
to be found in the Western declivity of a hill of gentle rise, covered aU 
over with stupendous blocks of ore, some of them measuring 500 or 600 
cubic feet. 

Though iron-ore be found everywhere else in the Island, viz. at Pontai 
or Pontein, 20 miles from Plearie, the Tambago ore is so much esteemed 
in the East Indies, that its fabricate is preferred to the best Swedish 
iron. 

The ore is very pure red iron oxyde, which after a perfect redaction in 
thousand parts gives about 700 parts pure iron metal, whilst the most 
unfavourable result still shows a capacity of metal of 68,6 per cent. Of 
magnetic iron-stone, only a trace is discovered. — New Rotterdam OoMetie. 
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GOLD IN BRAZIL. 

At the 35th annual meeting of the Royal Geological Society of Corn- 
wall, there was read a " Description of the Brazilian Method of Washing 
(dressing) Gold." By Mr. William Jory Henwood, r.R.S., F.G.S., Chief 
Commissioner of the Gongo Soco and Bananal Gold Mines. The ore on 
issuing from the stamps' grates passes over an inclined plane, covered 
with bollocks' hides, with the hair uppermost, and with baize, and these 
rough surfaces entangle and collect the larger portion of the precious 
metals. The sand thus collected is then washed in shallow bowls, until 
all the impurities are separated from the gold, by movements of the 
vessels similar to those of the shovel in vanning tin ore. The writer's 
object is to suggest the possibility of some modification of the use of 
rough substances, for collecting tin and copper ores when stamped, before 
their reception in the stamps' pits, and thus to shorten the time, and 
economise the labour now consumed in dressing the richer portions of 
stamped work. — Literary Gazette, No. 1657. 

GOLD IN CANADA. 

Fbof . B. SiLLiMAN has made an exploration of " the Gold Region" 
of Canada, and given an account of his examinations of masses of gold 
found in the valley of the Chaudiere. They were firmly imbedded in 
what appeared to be slate, but which is probably a concrete of detritus 
cemented by oxide of iron. The presence here of mineralogical features 
similar to those observed in other gold regions, affords grounds for the . 
hope that this may become a rich auriferous district. At the date of this 
communication to the New York Express, (Dec. 1848) no excavations of 
great extent had been made ; but a few tons of gravel had been washed 
in a rude way, with the Berks rocker, and had yielded about four dollars 
of gold to the ton of gravel. 

GOLD MINES IN ENGLAND. 

It is well known that our metalliferous rocks and lodes yield Gold and 
Silver, although inmost instances too minute to render them of any com - 
merdal value. It is, however, stated in the Mining Journal for Dec. 23, 
that the mineral lodes in North Wales yield gold, a bar of which, weigh- 
ing 3 lb. 7 oz. has been placed in the Editor's hands, as the product of 
the East Cwm-hesian Mine, near Dolgelly. The mine is worked for lead, 
and the lode is represented to us as being " interlaced" with strings of 
gold. Some 6 lbs. or 7 lbs. of the precious metal have been obtained, and 
the ore at bank will, we are informed, yield at least 200 ozs. of gold. 

NORWEGIAN SILYEB. 

From the Swedish official paper of the 27th of October, we learn that 
on the 14th of September, the workmen employed in the King's mine, 
which is one of the Kouigsberg silver mines in Norway, found a lump of 
native silver weighing 208 lbs. ; and that on the 6th of October another 
lump of native silver, equally pure in quality, of no less weight than 
436 lbs. was dug out of the same mine. \t \% ^ \«£X. -w^^kt^Co^ ^\ \)j€?^^ 
recorded, thsit about twenty years ago, tbia mm^ '^fta qSke^.^ "ist 'm^^ ^^s^ 
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London, for the sum of £10,000 ; bat the capitalists of that day had not 
sufficient confidenoe in the treasures it was represented to possess, to giie 
this comparativdy small price. Sahseqnently, the Norwegian Gom- 
ment were urged by the scientific of that country to work the mine kt 
the benefit of the state. The operations were prosecnted with vigour; 
and for a considerable number of years this mine has annually yielded to 
the Grovernment a larger revenue than the price which could not 
previously be obtained in England for the mine itself. — AtAetueum, 
No. 1104. 

THE KOH-I-NOOB DIAMOND. 

In the Delhi Gazette, the Koh-i-noor Diamond is described to be "Hbn 
largest and most precious in the world." This is very far from being the 
case. The Koh-i-noor, or " mountain of lights* formed one of tiie eyei 
of the jewelled " peacock" of the feunous "musnud,*' or throne of Aurong* 
zebe, the "Tukht-i-taoos" (peacock throne). Its twin jewel, the "Koh^ 
i-toor," is numbered among the crown jewels of Russia. The lattei 
weighs 139 carats, and is a facsimile of the other, and of this I possea 
an accurate model. It is a rose cut, and it is presumed they origiml^ 
constituted together a double rose-cut diamond, similar to that of thf 
" Maximilian" diamond, which descends as an heir-loom to the eldesl 
son of the reigning Emperor of Austria. The " Deria-i-noor, or " tec 
of light," which studs one of the armlets of the Sehah of Persia, is a iabU 
diamond, but of extreme purity, and weighs 186 carats. The diamcmc 
' of the Rajah of Matan, in the Island of Borneo, the " Pit," or regenl 
diamond of France, and that which studs the imperial sceptre of Russia 
infinitely surpass in value the Koh-i-noor. Rnnjeet Singh, Rajah of th( 
Punjaub, plundered the " Koh-i-noor" from the ex-princes Sehah Shnjah 
ool-Moolk and Sehah Femaun. At the death of Runjeet Singh, thii 
diamond fell, by " lot of inheritance," to Sehah Soojah-ool-Moolk, and 
at his death, was bequeathed to the hideous idol of Orissa ! The receol 
war in Mooltan, and the disturbances in the Punjaub, have induced th( 
British resident at Lahore to secure, as a hostage, the person of th( 
Maharajah (boy king), Dhuleep Singh, and at the same time to seize tlu 
Koh-i-Noor. The " Nassuck'' diamond, plundered during the Mahratti 
war from a Peshwah or feudal chieftain, is a kindred exploit. — Comuni 
cated by Mr, J. Murray (of Hull) to the Mining Journal?^ 

DISCOVERY OP STONES RESEMBLING DIAMONDS IN RUSSIA. 

A LETTER from St. Petersburgh in the Journal des Bebats, announce 
the discovery, not far from the right bank of the Nikolaiefska, in thi 

* Conversion of the Diamond into Coke.— ln& note addressed to the lf?iiiiij 
Journal, Mr. Murray observes, that the discovery of the Conversion of tlu 
Diamond into Coke having recently been assigned to Dr. Faraday, he claimi 
the priority, and quotes, in conclusive proof, his (Mr. Murray's) Memoir Oi 
the Diamond, 2d edition, 1839, p. 83.— '*I embedded a fragment of diamom 
in a nidus of hydrate of magnesia, and having submitted it to the inten« 
flame of this powerful though dangerous instrument (the oxy-hydrogen blow 
pipe), the diamond parted suddenly into minute fragments, displaying oi 
their surfaces, as determined by the lens, thecoachoidal fracture, and becanu 
as biackasjet!^^ 
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government of Tobolsld, in Siberia, of a rich mine of stones in the midst 
of the establishment for the washing of anriferous sands. These Stones 
present a perfect resemblance to Diamonds, except that they are a trifle 
kfiB heavy and less hard, although harder than granite. Specimens of 
the stones have been deposited in the Imperial Musenm of Natural His- 
tory at St. Fetersburgh, and Russian mineralogists propose to call 
them dianumtoide. 



LAPIS-LAZXJLI. 

The Fetersburgh Academy of Sciences has published the following 
particulars relative to Lapis-lazuli and Mica : " Both these minerals are 
found in the vicinity of Lake Baikal, especially in the river Hindianka, 
and in all the rivers which fall from Mount Khamardaban. Mineralogists 
have not, however, yet succeeded in finding the flow of the lapis-lazuli, 
notwithstanding the minute researches which have been made in divers 
points of the localities. Mr. Moor, the mineralogist, who spent two 
summers on the banks of the Hindianka, succeeded only in discovering 
the flow of glaucolithe, or calcareous blue spath, and every attempt since 
made to ascertain the place of the formation of the lapis-lazuli has been 
unsnccessftd. The natives affirm that this precious stone is met with 
after the heavy rains have washed down the pebbles found in the beds of 
the rivers. With regard to mica, it is found in great abundance in the 
neighbourhood of Hindianka, even with the ground, in the form of not 
very tiiick flakes, lying upon a bed of soft clay, as if it had been deposited 
upon it. The inhabitants frequently resort to these places to carry off 
the mica, which they put into their window-frames in place of glass. 

A NEW VOLCANO. 

A New Volcano has oppeared at Amargoura, one of the Oceanic 
Islands, about twenty leagues to the north of the isles of Vavao. Mr. 
Williams, the American consul, and Captain Sampson, give the following 
particulars : " On the 9th of July and two following days, violent shocks 
of an euthqusdce were felt at Vavao, at regular intervds of fifteen or 
twenty minutes ; they were felt even on board the vessels anchored in 
the port. On the night of the 11th, vivid flashes of lightning were seen 
in the direction of Amargoura, which illumined the whole heavens. On 
the morning of the 12th, everything was covered with ashes, reduced to 
an impalpable powder ; and the air was filled with a suffocating smell of 
sulphur." Mr. Williams left Vavao on the 13th, and made for the 
place of the eruption. As he approached, he saw immense columns of 
smoke and ashes rising high into the air. On arriving close to the 
island, he observed that just above the level of sea an immense crater 
had developed itself; the interior was in a state of violent commotion: 
quantities of burning matter were thrown up, and then poured down 
again in torrents upon the plain around. It is a singular &ct that the 
^es were thrown to an immense distance in the very eye of the wind, 
which was blowing a perfect hurricane from the N.E. At two Q'c]L<;y(}L 
in the morning of the 12th, the Americaai skVp CKoirles Morgoa^'^XA.^ 
vras more Uian thirty miles N.E. of Amergoxuca, i««a coN«t^^^^)cL^Q^R«^ 
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of ashes. At sanrise the powder with which the air was densely charged 
appeared of a fiery red colour, rolling in space like masses of smoke. 
A.t eight o'clock it was still dark. At eleven the sun hegan to pieree 
through this terrihle doud, and soon after midday the ship was under a 
perfectly pure sky, having made more than forty miles amid this hUl oC 
ashes. Another vessel, the Massachusetts, experienced precisdy the 
same phenomenon, though it was sixty miles further east than the 
Charles Morgan. The colour was greyish, and the specific gravity 1*076. 
On analysing them, they were found to contain a large proportion of 
copper, a small quantity of iron, and some sulphuric acid. — LUeraj 
Gazette, No. 1625. 

ERUPTION or VESUVIUS. 

A REPOKT of the Mountain, dated Fehruary 22, states : At 6 p. M. 
a large mouth was opened heneath the crater, whence issued three streams 
of lava. On the 23rd, in the direction of Erha, the current of ]a?a 
arrived at the foot of the crater. — 28th. At 7 a. m. a column of abmit 40 
feet in height issued from the mountain, having all the colonrs of a ndn- 
how. At 10 A. M. issued ten circles of fiame with three colours — greea, 
white, and hlack [the original colours of 1820]. They formed a eone 8 
pal. 8 in height, under which and whence are issuing two cnrrents of 
lava, which are winding ahout like snakes. In the direction of Mandro, 
the lava opened, and flames issued which hecame so many streams. — Oor* 
respondent of the Athenaeum, No. 1061. 

SUBTERRANEAN FIRE. 

The village of Lower Haugh, near Rotherham, on the estate of Earl 
Fitzwilliam, has an extensive hed of coal heneath it, which has been burn- 
ing with greater or less intensity for at least twenty years. The coal in 
certain places bassets out, that is, it comes up to the surface of the 
ground ; and it was at one of these bassets that the fire originallT eom- 
menced, having been ignited by a " clamp" (a fire for burning stcmes in- 
tended for road materials). The Subterranean Fire has continued to ad- 
vance in various directions up to the present time, its progress being 
manifested by the appearance at intervals of smoke and flames at the soi^ 
face of the ground ; the spread of which has generally been stopped, how- 
ever, by puddling the eruptions with day, &c. We understand that i 
good many years ago the destruction of the mausoleum of the Weot- 
worth family was threatened by the approach of the fire, but happily the 
calamity was averted by severing the bed of coal. Latterly, the work of 
destruction appears to have been going on with unwonted rapidity. 
The ground in several large tracts is one hnge hot-bed. The exposed earth 
is quite warm, even in the depth of winter. The unnatural heat engen- 
ders a disagreeable smoke, which is continually ascending and adalteratiDg 
the atmosphere, doubtless to the detriment of animal health ; and tiie 
houses in the worst localities are often filled with warm air strondv 
charged with sulphur, rendering them as habitations littie better than a 
<?aai-pit. The cellars, naturally, are the worst. — Sheffield Hmeg, 
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PSEUDO- VOLCANIC PHENOMENA OE ICELAND. 

In the first yolome of CShemical Reports and Memoirs, published by 
the Cayendish Society, the most attractive paper is that '* On the Pseudo- 
Yolcanic Phenomena of Iceland," contributed by Professor Bunsen. 
The following quotation will show the line of research advocated, and in 
a great measure adopted by the author in this paper : — " The attention of 
geologists has hitherto been almost exclusively directed to the metamor- 
phism of rocks from the action of tire. The metamorphic transforma- 
tions effected by the action of gas and water at low temperatures, as we 
still see them exemplified on a small scale in the ^uneroles, must, 
however, have played a no less important part in the more ancient 
plntonic disturbances, and exercised au immeasurable degree of influence 
in the formation of the substance constituting the accumulated masses of 
the strata of the secondary period. I have endeavoured, in the present 
treatise, to bring prominently forward some indications and relations that 
may, perhaps, lead the geologist in the right path for investigating these 
stractures. Everything seems to indicate that we are justified, not merely 
from observations, but from more experimental investigations, in re- 
ferring the metamorphoses of rocks to hydalothermic and pyrocaustio — 
or, where these occupy the same scene of action — to hydatocaustic forma- 
tions. I do not know, however, whether the time has yet arrived when 
we may introduce these denominations into the nomenclature of science. 
Such distinctive appellations certainly remain devoid of application until 
the test of experiment has decided the question in all its bearings ; and 
geological chemistry is, unfortunately, still far from having attained to 
this object." 

A theory of geyser irruptions is given, for which the following results 
of experiments made by M. Descloizeaux and the author form the data : — 
1. " That the temperature of the column of the geyser decreases from 
below upwards, as had already been shown by liOttin and Robert. 2. 
That, setting aside small disturbances, the temperature goes on increasing 
regularly at all points of the column from the time of the last eruption. 
8. That the temperature in the unmoved column of water did not, at 
any period of time up to a few minutes before the great eruption, reach 
the boiling point that corresponds to the atmospheric and aqueous 
pressure at the point of observation. 4. That it is at mid-height in the 
funnel of the geyser where the temperature approaches nearest to the 
boiling point corresponding to the pressure of the column of water, and 
tlat it approaches nearer to this point in proportion to the approximation 
of the period of a great eruption." 

It is difficult to express in few words the author's theory without 
giving an illustrative plate which his work furnishes. As far as we can 
sum it up, it appears to depend upon the hotter portion of water below 
being kept for some time from ebullition by the column above ; as it 
becomes elevated to a certain point it overcomes the resistance of the 
SQperincumbent column and bursts into vapour ; by this vaporization it 
relieves from pressure the still hotter water below it, and so the whole 
npidly, almost suddenly, enters into ebullition. We do xvoit kw^n^ V\&&- 
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ther the water in tbe geyser springs eontains mnek ak disaol?ed. If, at 
is most probably the case^ it does not, ebalMtion would Beoeasorily be 
sadden, and be performed by " soubresaots,*' as M. Bonny has shown ii 
an intearesting paper published in the Memdrs of the Brnasels Acadeayi 
The high temperature below, and the absence ef dissolved air, wooUl^ ft 
appears to as, satisfactorily account for the intermitting burata of ehidfi« 
tion in the geyser springs. The j^enomena can be artificially imitaiedi 
as Mr. Grove has shewn in a communication to the British Ai ^~*^^ 
at Oxford, reported in the LUerary Gazette, (No. 1S90), by 



water deprived of air to a constant source of heat» such as a pu 
wire through which a current of voltaic electricity is passed. XJi 
these circumstances the water does not boil in the normal manner, bat 
at regular intervals sudden bursts of vapour take place, by whidi a laige 
body of water is suddenly projected, and if so contrived as to again M 
upon the source of hei^ an intermitting action, exactly similar to tba 
geyser eruption, is produced. 

The following quotation from Prof. Bunsen, allowing aomething ftr 
Germanic phraseology, gives a graphic description of the physioal ohane* 
teristics of Iceland : — " Inaccessible fields of sdow cover the suiiimits ef 
the mountains, and reveal, at great distances, the limits of the ngkm ef 
glaciers, which penetrate with their huge masses of iee for a length of 
many miles, — even to the lower range of plateaux, and may be trarnd b^ 
the bluish reflection of their dazzling masses in the glacier ice. It ii 
owing to these icebergs, which cover almost a tenth part of the islaBd, 
that Icehmd, taking into account its climatic relation, is characterised fegf 
so remarkable an abundance of atmospheric deposition ; and it ia to tha 
same cause we must refer the singular development of the phenomena of 
springs, which is intimately connected with the peculiar stractnral rela- 
tions of palagonite rock. Vast masses of water break through the fis a uiei 
and arches of the glaciers, or rush iu cascades down the icy walla of tha 
mountain slopes, not unfrequently converting a district cSf many niha 
into a bottomJess mass of moving mud, in which the streaovs acoemwhii 
before they can form for themsdves a well-defined and ragolar bed fcf 
their waters. Innumerable inland seas, vast marshes and swamps, which 
make this barren and desdate country appear even more terrible to the 
eye of the traveller, are the consequence of soch overflowinga, diflbsiBR 
a mass of waters over the elevated plateau of the island, whidi finds ita 
way into the deep declivities along the gently-inclining strata of nck4 
to nourish the various systems of springs."*- QtM7fo«^ in the Liitrm$ 
Gazette, No. 1657. 



COKE IS CKYSTLETULAB DTAftOND. 

Mr. James Nasmyth, of Bridgewater Foundry, Patricroft, near Maa* 
Chester, has tested, as it were, and proved the fact, of the identic o( 
Diamond and Coke, by the discovery that the minute laminated oiystih. 
or crystlets of coke, are capable of cutting glass with the true dianod 
clearness of cut, or without merely scratching. No other setting too ii 
necessary to prove this fact, than the crumbling consistency of Uie eoka 
itself in mass, so that a fragmenl q1 coVw«, ^witAhed at random acroisi 
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pUA €i glass in the sunshiae, is saffioient not only to exhibit the depth 
of the oiesr eats» but the prismatic coloars in all their purity and beauty. 
SrcHmd to impelpable powder, Mr. Nasmy th, as intimated m the Mining 
fymnudfhm iomid that coke ocmstitutes wliat we may call the true 
f diamond paste^" for sharpening raaors, — probably, indeed, if we may 
vetttoie to say so, the oaly secret of the diamond pastes so largely adver- 
tised, if they merit even so worthy a supposition. The adamantine pro- 
perties of bladE oxide of manganese, and its peculiar affinities, induced an 
n^Boioiis chemist to suggest its strong analogy to carbon : is it possible 
tfait it, too, when in fragments— much more tirmly crystalline as it is in 
than coke — ^miqr eut glass with, practieal facility ? 



MBW FOiSIL nSH 01 THE 0ASB0NI7E110U8 PERIOD. 

. Ms.F. M*Ck>T has communicated to the Cambridge Philosophical So- 
ciety, a paper on this subject ; in which he states, that having premised the 
speciea of Fish of the Carboniferous Limestone enumerated in the third 
vohuM of the Foisaotu Fostilei of M. Agassiz, to be for the most part 
fliili n^publishedy being without definitions or figures, through the kind- 
ness of Oapt. Jones, HJ^., M.P. &c. he was enabled to study the original 
qwramiwiB of twenty-eight out of the thirty unpublished species Irom 
Armi^ in M. Agusiz's list, and is therefore certain of the species de- 
aoribed by him bemg so &r distinct from those alluded to. The greater 
nnuber of the examples here described are in the cabinets of the Uni- 
versity of Cambridge (principally collected by the Bev. W. Stokes, of 
Caina College), and of Captain Jones ; a few from the lower carboniferous 
ahales of Ireland are only known in that of Mr. Griffith of Dublin. 

The number of new species described and figured in this paper is forty- 
one^ of which several belong to genera not previously known in rocks of 
the carboniferous period, many showing a strong affinity to the^Devonian 
type of form. Thus, we have two speeies of Fmmnuateus, one of Chelyo^ 
^korui, one (doubtful) of Coewsteus, one of Asterolepis, two of Homo- 
eanihug, and one of CotmaeatUkut, genera hitherto only found in the Old 
Bed Sandstone. 



F8EUDO-]fORPH0US CRT8TAL8. 

Ms. Tbnnant, F.G.S. has communicated to the Britii^ Association, a 
'* Notice of Pseado-morphous Crystals from the Volcanic Districts of 
India." Some specimens of crystalline changes were exhibited, in which 
those of one form had been removed and those of another had taken 
their place and assumed the original form, although it was not the shape 
in which the crystal is naturally found. 

CEPHALOPODA IN THE OXFORD CLAT. 

Da. Mantsll has communicated to the Royal Society, " Observations 
on some fielemnites and other fossil remains of Cephalopoda, discovered 
by Mr. Reginald Neville Mantell, C.£., in the Oxford Clay, near Trow- 
bridge, in Wiltshire." 

The author states, that a line of railway now Iu^hq^t^ksaqI cn^^^^scosduyssi^^ 
to connect the lar^e manu&ctoring town ot TT<^^in^%« mVXi >iX^^^t%s& 
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Western, being part of the Wilts, Somerset, and Weymonth line, irave r a e s 
extensive beds of the Oxford day of the same geological character as thoM 
at Ohristian-Malford in the same connty, whidi foniished the remaibiMtf 
fossil oephalopods described by Mr. Channing Pearce under the naiaa«f 
BelemnoteutkiSt and by Professor Owen (in a memoir iRrhich received tilt 
award of a Royal Medal of this Society,) as the animals to which the 
fossils commonly known by the name of BelemniUt bdong, 

The son of the author, Mr. R. N. Mantell, being engaged in theiS 
Works under the eminent engineer Mr. Brand, availed himself of tiw 
opportunity to form an extensive and highly interesting ooUeetion.of tht 
fossils of the Oxford clay, and other oolitic deposits cut through or m^ 
posed by the engineering operations. Among those transmittei to the 
author are many illustrative examples of Belemnotenthes and Belemnites; 
some K)f which confirm the opinions entertained by the late Mr. G. 
Pearce, Mr. Cunnington, and other competent observers, that the body 
and soft parts, with the cephalic uncinated arms, &c. of cephali^ods, 
obtained from Christian-Malford by the Noble President and Mr. Pearoe 
Pratt, and referred by Professor Owen in the memoir above-mentiimed 
to the Bdemnite, bdoog to a distinct genus — the Bdemnoteutiiis. 

The author considers the facts described as proving that the ce» 
phalopod of the Bdemnite was entirdy distinct from the Belemnoteii- 
this; and that the muscular mantle, cephalic arms, and other parts 
referred by Professor Owen to the former, exdusively bdong to the 
latter genus. 

He concludes that the remains of at least three genera of naked Os- 
phalopoda occur in the argillaceous deposits of the oolite in Wiltshire s 
namdy, the first or true Caiamary, with a homy dorsal gladins or pen ; 
the second, the Belemnoteutkis, or a decapod with uncinated oe^aHe 
arms, inkrbag, pallial fins, and a comeo-c»lcareous phragmocone ; aii4 
the third, the Belemnite, which possessed a phragmocone having the 
apical part implanted in the cavity or alveolus of a guard or osselfltk 
which in its original state resembled in substance the sepiostaire of the 
Cuttle-fish, but is generally found mineralized by calcareous vpa ; and 
the peristome, possessing two or more dongated shelly processes ; both 
the guard and the phragmocone being invested with a comeo-calcareons 
capsule or receptacle. He observes, lastly, that the body and other soft 
parts of the cephalopod of the Bdenmite are at present unknown. 

THE BEINDEEB IN IRELAND. 

Prop. Oldham has communicated to the Geological Sodety of Ireland, 
a memoir bearing upon the later geological changes which have been 
eflfected upon the area occupied by the British idands, as also upon the 
climate of the time. He announced the discovery of the undoubted 
remains of the Reindeer fCervtts tarandusj, in peat, marl, and clay, near 
Kiltiernan, in the county of Dublin, in company with numerous antlers 
of the Irish elk {Megaceros)y The evidence on this head is valuable, 
more particularly when added to the inference of Professor Owen, in his 
Report on British Fossil Mammalia, that these animals once existed in 
oar islands, and to the statement oi Di. MsxittlL le&^ctiug the remains 
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of cdndeer found in the Isle of Wight. Two other Irish specimens, in 
b«d preservation, had previously been under the notice of Mr. Ball, of 
Dumin. The value of this undoubted occurrence of the reindeer in 
Iieland will be at once apparent to those who remember the views talceni 
by Professor Edward Forbes, and published in the Memoirs of the Geolo- 
gical Survey, respecting the comparatively recent separation of the 
British islands, by elevation of the mass and subsequent sea action, from 
Ib0 main continent, thus cutting off the animals and plants which ema- 
naled thence from the remains of the parent stock. And this discovery 
is of the more value, when we connect it with the inferences to be drawn 
from the mixture of the reindeer-bones with those of the Megaceros. — 
JaMes(m*9 Journal, No. 90. 

ARTIFICIAL COLOURS IN AGATE. 

The change of Colour produced Artificially in the Agates by the 
workers in them at Oberstein, an art learned from the Italians, is of much 
interest mineralogically, since it shows the very different porosity of dif- 
ferent layers in the agates, the least porous bands not being necessarily 
the nearest to the centre, but dispersed irregularly through the mass. 
To this porosity Mr. Hamilton CiDlls attention, citing the researches of 
M. Noegi^erath, who states, that in some layers the minute hollows can 
be seen by means of a magnifying glass ; that, while some are round, 
others are long, and that &ey sometimes run into one another. These 
hollows, Mr. Hamilton considers, may form interstices between the 
radiating crystals. By immersion for some time in honey and water or 
olive oil, so that the pores of the agate become more or less filled with a 
sabetance to be carbonised, a subsequent soaking of the stone in sulphuric 
seid produces a difference in the tints of the agate according to the poro- 
sity of the layers, the most porous becoming black, while the least porous 
remain white or uncolonred. By immersion in a solution of sulphate of 
iron, and a subsequent heating of the agate, a cornelian red is in like 
manner obtained for the most porous layers, the iron being converted into 
a peroxide, while the least porous layers continue unchanged in colour.* 
It would be out of place further to dwell upon the infiltration of mineral 
Hiatter in solution into the isolated cavities of rocks. The mode in which 
the various minerals occur is highly interesting, as also their connection 
Mrith the matter filUng veins and fissures in adjoining parts of the same 
or adjacent rocks, as, for example, the filling of the fissures in the red 
conglomerate by the same kind of siliceous matter which entered into the 
cavities of the igneous rocks of Idal, the layers having, in both cases, ad- 
justed themselves to the surfaces on which they were accumulated. — Sir 
Henry T» Be la BecM* Anmoenary Address to the Geological Society, 



THE TREBtCH GROTTO, NEAR TRIESTE. 

In the Geological Society's Journal there is an interesting account, by 

* Mr, Huailton believes that notafewo!t\A%s^\i»'v\tt!Ssi\fflis^wswt^^^ 
Urona aaaent times liave been thus treated. 
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M. Morlet, of the discorery of a large and extensive CsTem or 6: 
Trebich, about a league north-east of Trieste : — 

The Kaut formation in the maritime district of IHyria consists pri 
of limestone, which rests on sandstone. It presents a cnrions appeal 
beings taVL of holes and lisstnres. "Hie whole rock is so traversed, and a 
sown over with deep fbnnel-shaped and crateriform abynsea, that the 
strata, 1,000 feet thick, is described as bein^ fUler of pores than a 
Hence, the rain speedily sinks into the interior of the mountain,-^ 
only water seen on the surface is at most a few small pools. In the n 
the sandstone and slate, on the contrary, mnning water is not wantii 
immediately on reaching the limestone formation the water ftdls ir 
often through highlv romantic, portico-like openings,— and contii 
course under rrouna, returning to the light only when the sandstoi 
appears. In heavy storms of rain the water accumulates in the in 
the mountains, and swelling up to a great height drives out the air, fn 
with much violence, through toe narrow fissures and caverns conned 
them above. This circumstance shows that holes which on the soi 
very small are yet often continued deep into the interior. The want 
in Trieste has long been felt ; and an examination of many of these 
the vicinity of that town was made, with the view of diacoverii 
subterranean 'stresm which might supply the inhabitants with ws 
length an opening of no great width, out sinking pemndicolarly 
ground, was discovered at Trebich, and followed with great perse 
The fissure sometimes eicpanded into a wide cavern,— sometimea co: 
to a rent of scarce a fingers breadth,— and required neat' labour on 
of the woikmen. in blasting, ftc, to follow up the chasm. Once, i 

})art of the opexmiff, all trace of its continuation was lost : when sndi 
ntelligent miner m>m Carinthia heard a loud roaring and howlinr, i 
eluded that the water in the interior, rising in consequence of net 
was forcing the air through some narrow (mening. He then found, 
roof of the cave, a small fissure which again lea in the ri^ht direct 
length, after deven months of hard lalM>ur, he discoverMl a very a 
CHvem or grotto, sr70 feet hirh,— at the bottom of which, 1,022 feet b 
surface of the earth, and 62 feet above the surface of the sea-level, a c 
able stream of runninfi: water was found. The water enters the cav 
low vault ; and fiowinf among the numerous large blocks which ha 
from the roof expands into a long narrow lake. The lake was expl 
means of a raft, and was found to pass under a vault which descenoe 
the surface of the water. This put a stop to the investitration. Dnrii 
rain the water has already been seen to rise 240 feet ; but, jndjring 
old float of a mill-wheel found in a higher part of the cavern, it mu 
times attain to a height of 300 feet above its usual level. 

PASALLZL SOADS OV LOCHABER, AND 6LACTERS. 

In a paper communicated to Jameson's Journaly No. 89, by Mi 
Thomson, jun. M.A., he remarks, that, in calling in the aid of 
towards the explanation of the Parallel Roads, no gratuitous or 
ported assumption is made. So many various and independent p 
the existence of a glacial climate in these countries, during som 
most recent geological periods, have been accumulated, especialli; 
the last few years, that we may now regard it as an established f\ 
use it like a steppiug-stone to assist us in fariher investigatioi 
addition to other proofs of a cold climate derived from organic r 
and from effects which appear to have been produced by icebergs 
at sea, indications of glaciers, in some instances of an unequivocal 
ter, are to be met with in various mountainous parts of Great 
and Ireland. Such appearances, more or less satisfactory, ha^ 
pointed oni by various anthois, oi N«\iQm\\.ia.«5\ifc«aSi5sv^^\.\x>i 
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BocUaid, Lyell, Bowman, Agassiz, Madaren, and Forbes. In the 

island of Skye, in particolar, among the Cuchullin Hills, which have 

Wen lately explored by the above-mentioned author, Professor Forbes, 

■ there are to be seen more striking and indispntable traces of glaciers than 

: in any other locality whic^ has, of yet, been examined. This is in a 

greet degree to be attribiAed to the durable natnre of the hypersthene 

' focks of which those hiUs are composed; a property which has caused 

tlieir Mufaces to retain not only the general forms, but also the most 

tounnte mttkinga prbdnoed by the glaciers ; and which, at the same time, 

fcea prevented these finom bieing concealed under a coating of decayed 

meicffials. The ts^ee of the country seems, in fact, to have retained, 

almost absolutely unaltered, all the appearances which it presented on the 

retiring of the ice. 

In the Loehab^ district, among other indications of the action of 
glaciers, Agessiz has pointed out one which is interesting in itself, and 
more so when taken m connection with the foregoing. At the mouth of 
Loeh Treig, the rock consists of gneiss, intersected by Veins of quartz. 
The quartz evoywheie projects two or three inches above the gneiss, its 
npper surfiK» being polished and striated, exactly as is the case with 
quartz veins exposed to the action of glacien at the present day. It is 
dear that the gneiss and the quartz had originally been planed down to 
one even surface ; and that the gneiss, not being perfectly durable, has 
ainoe decayed away^ and thus left the quartz veins standing in relief. 

Sir G^rge Madcenzie, in a paper communicated to Jameson*^ Jnumal, 
No. 87» shows cause for his opinion that "the Shelves of Lochaber" are 
pioofii of the debacle theory, assuming that such a flood as this theory 
has happened. 



GK0L06T Gt AUBTftAUA. 

Tn a memoir by Mr. Beete Jukes, M.A. F.6.S., he gives a short 
abstract of all the information collected by various tnvellen regarding 
the geology of the Australian continent, induding his own observations. 

l£e eastern coast is occupied by a great range of high land, appearing 
like a oontinuous chain of mountains when seen from the sea, and rising 
in several places to 5000 feet or more above the sea-levd. The chain 
has an axis of granite, with occasional large masses of greenstone, basalt, 
and other igneous rocks. It is flanked on both sides by thick beds of 
palaeozoic formations, chiefly sandstone, but also containing limestone 
and ooaL In the northern portion of the chain, Dr. Ldchardt found 
similar formations, and especially trap and granite near the Burdekin 
river. In the Port Philip district there are similar igneous rocks, and on 
the coast tertiary formations, which Mr. Jukes found resting on the edges 
of uptomed palseoaoic beds. In West Australia, the Darling range 
oonsists of granite below^ covered by metamoiphic rocks ; and between it 
and the sea is a plain composed of tertiary Mb, In the colony of North 
Anstraiia, there is a great sandstone plateau, rising about 1800 feet 
above the sea, and probably of palseozoic age ; whilst on the imu»^\s^ 
ahore, and round the gulph of CaipentKn^, vc^Xm^^^Yak^Na'^^^^s^^ 
to the tertiary period. Similar fatn»\iwHi% «wfliGtosS» Kloa «S!s<*wj&s5sw 
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of the central desert, in which Captain Stiirt was compelled to tarn wtei 
half waj to the Gnlph of Carpentaria, from the southern coast. Henei 
Mr. Jukes coigectures that these tertiary rocks are probably contimoM 
through the whole central region, and that, during the tertiary period, ill 
this portion of the country was submerged, whilst the high lands on tk 
coast rose like four groups of islands from a shallow sea. In confirnM* 
tion of this view, he remarked that a greater difference existed betweea 
the plants and animals of New South Wales and Western Australia 
though in the same latitude, than between those at the southern vA 
northern extremities of the eastern chain of mountains, distant 20^ d 
latitude frxmi each other. — Geological Journal, No. 14. 

SOURCES 07 THE WHITE KILE. 

M. Webne, in a communication to the British Association, denies the 
discovery, by M. Antoioe D*Abbadie, of the Source of the Nile m 
7° 49' N. lat. and 34° 38' long. E. from Paris. In 1841-2, tk 
Egyptian Expedition, to which M. Weme belonged, ascended the main 
stream of the Nile as &r as the country of Ban, in 4® N. lat. ; ani thcj 
were told by the natives that the sources of the river lay still fwriker 
south. The author argued, that if M. D'Abbadie's sources in Ensies 
and Kafa were reaUy those of the rivers ascended by him, an interoovTBe 
between the countries along the valley of the stream must exist, and tke 
same domestic animals, produce, and articles of use, would be found. Ia 
Enarea and Kafa, according to M. D'Abbadie, there are horses, moki^ 
coflfec, and dollars ; but no sheep, fowls, or leather. In Ban the rerene 
is the case, from which M. Weme concludes there can be no water eom- 
municatiou between M. D'Abbadie*s Nile in Enarea and Kafa, and tbe 
true Nile (Tubirih) in Bari. M. Werne asserted, that from the form and 
direction of the mountains whose valleys are watered by the Nile, an 
eye-witness would form the opinion that the river came from a distance 
of several degrees further south ; and stated that Lacono, King of Bari, 
and his people, always pointed to the south when describing the soorees 
of the river. Lakono asserted that he had been to the country of Anysn 
(Anjan), in which the head streams of the Nile had their origin, and said 
that iu the four rivulets whose confluence formed the main stream the 
water came only to his ancles ; whereas, above the extreme point reached 
by the Egyptian Expedition, the Nile was a turbulent stream, running 
between steep banks over a rocky bed. In M. Weme's opinion, the 
Nile of M. D'Abbadie is either a tributary of the Blue River or of the 
Sobat ; whilst the true source is to be looked for in the regions near the 
Equator, — where also will be found the Mountains of the Moon. 

Dr. Beke next exhibited to the Association a map of the Nile accord- 
ing to Ptolemy, and another showing his own view of its course, in 
which he places the head of the Nile in 2° S. lat. aud 34° £. long, at 
the extreme eastern edge of the table-land of East Africa, and about 300 
or 400 miles from Zangebar, which he considers identical with the island 
Meuuthias. According to the Arabian geographer, Ibn el Wardi, the 
Nile divides above the country of the Zind] (Zangebar), one branch going 
towards Egypt, and one towards lYie 7AXi^V> «s^^^^«'2>«^^«Ma{e5S\;^>iMi4» 



0S0L06T. 255 

tiie Utter is ihe mer Lnfidji, which falls into the Indian Ocean ahout 
8° S. lat., and has some of its sources near those of the Nile; and it is 
oommon with the natives to consider rivers which originate together as 
psrtof one stream. The Mountains of the Moon are considered by 
Br. Beke as a part of the high table-land running N. and S., and sepa- 
mting the branches of the Nile from the rivers flowing to the E. coast 
of Africa, and which to the natives of the coast appears like a mountain 
xsage. Dr. Beke considers the confluence at Khartimi, in 15° 37' N. lat. 
of the White and Blue Bivers, as only the junction of the Astapus with 
tlie Nilns ; and that the real confluence of Ptolemy's two arms of the 
Nile is in 9° 20' N. lat., where the Sobat Telfi, or River of Hebert, joins 
the White River. He also believes in the existence of a third , great 
arm of the Nile, the Bahr el Ghazal or Keilah, which also joins the main 
.stream in 9° 20' N., which, he says, is the Nile of Herodotus. Dr. Beke 
also called attention to the journey undertaken by Dr. Bialloblotzky into 
East Africa for the purpose of exploring the southern limits of the Nile, 
and invited assistance to that traveller in Ms undertaking.* — Mhetmum, 
No. 1087. 



APPLICATIONS OF CHEHISTET TO GEOLOGICAL RESEABCH. 

Pbof. Daubent has delivered at the Royal Institution, a lecture " On 
some of the Applications of Chemistry to Geological Research." The 
lectorer first noticed the phenomena of metamorphic action in rocks as 
requiring the aid of chemistry for their explanation. The formation of 
miaeral veins belongs to this subject, and may be elucidated by two 
prineiples that have been pointed out by chemistry: viz. 1. That 
Igneous rocks contain frequently disseminated through them infinitesimal 
quantities of most of the metals which exist in mineral veins. 2. That 
the latter are convertible into vapour at a temperature below their 
freezing point. After stating facts that lend support to both these prin- 
ciples, the lecturer pointed out their bearings upon the aggregation in 
veins of mineral matter derived from rocks that had been subjected to 
long-continued heat, and concluded that their occurrence in the neigh- 
bourhood of plutonic and volcanic rocks might thus be accounted for. 

Another effect attributed to metamorphic action is the formation of 
Dolomites. Here carbonate of magnesia appears to take the place of 
carbonate of lime without actual fusion having occurred to produce it, 
since the organic structure of the fossils is often preserved in rocks so 
altered. Although the cause was different, the effect seemed analogous 
to that which has happened to certain sponges, &c., in the greiensand 
near Famham; where, according to a recent discovery, phosphate of 
lime appears to have taken the place of a portion of the carbonate with 
which the marine production was at first fossilized. The theory pro- 
posed by the lecturer, in short, differed chiefly from that of Yon Buch in 
hia supposing the magnesia to have been derived from other parts of the 
limestone formation, instead of the igneous rock iigected. 

* A subscription has been opened to defray t^ie cgL^xAi^ o^ X^v>s^ V^^oxt^^N 
and the list of subacriben already includes t\iiA -nwrnAa oi «eH«n\ v^x^nQ.^^"^ 
eaUnaice in adentiAc discovery* 
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After recommentHnft fresh experiments to be inetitnted for the pv* 
pose of setting at rest the question relating to the possibilitj of ta aflbal 
transference of magnesia from place to place, the lectnrer proceeded to 
point out the necessity of chemistry for the eladdation of the phenomm 
produced by igneous causes at the present day. He alladed to the fi* 
rious chemical phenomena which present themselves durug the aevcnl 
phases of volcanic action, all of which ought to be kept in view by tiiQM 
who pretend to give a theory as to its cause. He pointed out the dis- 
covery of Mr. Grove, that heat is capaUe of overpowering the itio ngcit 
affinities, as corroborative of the chemical theory, by showing thsA lif a 
temperature ever existed which was sufficient to render the moat inftiaUe 
bodies liquid, the elements of matter would probably have been at the 
time uncombined, so that when any portion of them sunk bdow tlat 
point, the very same diemical action must have Commenced whkh this 
theory supposes to be going on at present. The absence of lime aed 
magnesia from granite, and the redundance of silica in it» are ai«> in 
accordance with this theory ; and so, likewise, is the detection by FeUa 
of flames issuing from Vesuvius, as the emission of hydrogen from volet- 
noes appears thereby substantiated. 

Prof. Daubeny then pointed out some of the final etnsee of the pro- 
cesses alluded to ; as. for example, the offices discharged by the oarimiic 
acid evolved from the earth in decomposing rocks sod liberating their 
fertilizing materials, in the production of new limestmie rodn q« tbe 
surface to compensate for those converted into silicates by voloanie heit 
in the interior, and in the restoration of the purity of the atmosphere by 
supplying oxygen through its decomposition by plants. He also alliided 
to the accumulation in veins of the several metids through metamorphic 
action, without which, owing to their comparatively minute quantity, 
they could never have been recognised by man; whilst those bodies 
which, like phosphates, are essential to organization, occur almost univer- 
sally difl'used. The lecturer concluded by entreating his hearers to cdl 
iu to the elucidation of geological phenomena the assistance of chenustry, 
as a science which may be regarded as the grammar to the language of 
Nature — the key to unlock the most hidden of her mysteries. — Athenittm, 
No. 1066. 



GKOLOGICAL ACTION Or THE TIDES. 

Lieut. Davis, U.S.N., has ])re8entcd to the annual meeting of " The 
American Association for the Advancement of Science,'* (late ''Tbe 
Association of American Geologists and Naturalists"), the following 
paper, its object being to exhibit the action of the moon as tending to 
alter the action of the earth. By a study of the Tide currents on the 
north-eastern coast of the United States, Lieut. Davis has been led to the 
discovery of a connexion between the ocean tides and the currents, and 
the aUuviai deposits on its borders and in its depths. The connexion i> 
thus traced : the direction and velocity of the tides at any place where 
these deposits exist — that is, where the ocean is freighted with matter 
held in suspension — decides the fonn, «mo\m\,v(\6L\.QOBlvtY of thedeponti. 
The direction of the tides is diffeieul el i^««rai\. ^\3m«^\svs^.a^ ms^^ 
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their action is to produce certain uniform or similar formations ; and it 
WIS the observation of this which led lient. Davis to the introduction of 
m tidal theory into geology, the ofajeofc of which is to devebpe the laws by 
>whid& aqueous deposits (of the sea), made daring periods oi quiet; action, 
have be^ regulated, and to ^w that such laws must always have 
i^ipented except when suspended or oontrdled by the violent changes 
sriuch mark certain geolo^eal epochs. Lieut. Davis applies these prin- 
oiples of tidal action to explain the cause of those great sandy deposits on 
ibe north-eastern border of the American continent, as wdl as those at 
the bottom of the Bay of Biscay (tiie Landes of Erance) and in the 
Vodk Sea (Holland), &c. 

•In order to illustrate lieut. Davis's views more fully, the lecturer. 
Prof. Fierce, entered into some of the deteils upon which they have been 
Ifarmed. For ihis purpose he exhibited a number of charts, the first of 
vrfaidi represented the deposits around the Island of Nantucket. The 
tidal current there comes freighted with sand, and as it strikes the island 
it is deposited. Yet the current, which is acting there all the time, is 
not only depositing, but it is also taking away; so that all the time flow- 
ing in every direction, and universally distributed, not very much is 
wscnitiul&ted in any one place. The ^posits are nearly equally made at 
vaiioas pmnts. The extremity of the island has been supposed to be 
lormed by deposits coming from the island itself (». e. by the shifting 
influence of the changing current) ; but this is shown not to be the case, 
iiiat portion of the udond being formed solely by the tidal cunents. 

Aa an instance of the force of these currents, FTof. Pierce cited the 
loilowiBg : — k short time ago, a ship was wrecked at one end of the 
kUmd; and the keepw of the lig^^ouse at the other end actually 
Mqralied himself with fuel from tihe coal which was originally deposited 
-witk the wrecked vessel. The coal was brought dear round the island, 
•ad d^KMited at its fhrthest extremity, by the mere force of these currents. 
Brieks have in the same manner been carried ; and at Siacouset there is 
now atanding a chimney actually built from bricks which were carried 
all round the island in the same way. And farther, let a ship be 
sunk there, and in a few years it will be completely covered with sand. 
Thus it is that the nucleus of the shoals is formed. Sandy Hook is a 
deposit of this kind ; the Hook of Cape God is another. There is, besides 
the tidal, another small current, which meets the other, and both together 

riess great force ; and where two tides meet as they pass out, there will 
a deposit. And if an island shore, that island will tkiu soon be con- 
neeted with the main land. The deposit taking place at the mouths of 
harbours is generally an ocean deposit: although often regarded as 
-brought down by the rivers, being sand, ite origin is at once developed. 
At Nantucket (oontinaed Prof. Pierce) the land is preserved from being 
ahnt in by the force of the water, which must find a passage ; yet some 
parts of it, where there are irregularities in the shore, have gained upon 
the water, and partly surrounded it, by which the enclosed lagoons are 
formed. On this theory of the tides, remarked Prof. Pvesci^>\i«SQ^..\^«:os^ 
'tiiinks he am explain the sand depodta iii «lon% oiox tntsN.. A:^ ^«^ 
aadoB with tbJB, Mr. Deeot has made obBecve.\ioiA ^^OikX^A^^^ns^a^'^^^ 
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of the Marine Animals," in which he endeavonred to acooant fur tk 
changes, existence, &c. of the different species. He observes that at 
different depths of the ocean, various distinct kinds are formed, and judges 
that geological investigation may account for it. 

This paper led to some discussion; in the course of which Dr. Diekeeoi 
related a remarkable incident, where, at the island of Gralveston, in 1889^ 
a vessel from New Orleans was wrecked (at the sonth end) with a eofr> 
siderable amount of specie. The officers of the Costom House took 
immediate measures to recover the valuable cargo, bat in a very httk 
time the workmen reported the vessel nearly cov^ed with sand. A km 
weeks after, at the other end of the island, some 28 miles or thereabonS^ 
some fishermen brought up some of the doubloons. They were arrested 
and imprisoned on a charge of robbing the wreck ; their protestations of 
having really found the gold at so great a distance not being credited fat 
a moment, till scientific research convinced the anthorities that the metal 
was really carried to that distance of course by the force of the current — 
Quoted in the Mhenaum, No. 1094. 

CHEHISTBT 07 THE SEA. 

Db. Williams has read to the Royal Institution, a paper " On the 
Chemistry of the Sea." Dr. Williams commenced by demonstrating, ^ 
means of an apparatus contrived for the purpose, the effects of pressure on 
fishes at definite depths beneath the surface of the sea. Having shown 
that a gold fish, when the water in which it was placed was snbjected to 
a pressure of four atmospheres, became paralyzed. Dr. Williama stated tiie 
following conclusions as deduced from his own experiments : — 1st. That 
round fishes, having an air-bladder, cannot, without injury, be exposed to 
a pressure of more than three atmospheres. 2d. That the nse of the air- 
bladder is not so much to regulate the specific gravity of the animal as to 
resist the varying force of the fluid column, and thus to protect the 
viscera and abdominal blood-vessels against excess of pressure. 3d. 
Though in this case the results are less striking, flat fish exhibit a 
limited capacity only for sustaining pressure. From these observatioM, 
Dr. Williams inferred that the condition of pressure regulated the distri* 
bution of fishes in depth. Referring to the ex])erimental researches of 
Prof. E. Forbes, he expressed his conviction that pressure would be found 
the most important element in the problem of submarine organic life. 
He observed that the lower animals evinced a tolerance of pressure 
peculiar to each species, and determining its zone of depth. The laws of 
oceanic temperature were next explained. It was experimentally demon* 
strated that the expansion of sea-water is considerably greater than that 
of pure water under equal increments of heat. It was, however, estab- 
lished by the aerometer that density did not diminish in exact proportion 
with the increase of volume. It was argued that this experiment went to 
account for the expansion of crystals by heat, as noticed by Mitscherlich; 
and that it also proved that in the case of two strata of water of d?«« ?»il" ' 
temperature overlying each other in the ocean, the tendency to inter- 
mixture by vertical molecular alttacXiou yj«& ^tB\,« \W\^ vto^jld be the 
case if the sea consisted of diatWleflL N«a.let, \\. ^^ «^ «ss!L\».\i^^^iQs{$.'^ 
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was in accordance with the principles dereloped in this experiment that 
the warm water occnpjing the greatest depths in the sea (as discovered 
hf Sir James Ross) rose to the surface and escaped under the form of 
Vapoor, which, by diffosing warmth through the atmosphere, mitigated 
the rigour of polar cold. Referring to the stratum of water of uniform 
warmth observed by Sir J. Ross, the lecturer stated that he had ascer- 
tfdned by experiment that water acquires a considerable increase of tem- 
perature under great pressure, and that he thought that the temperature 
of the deep sea could only be satisfactorily accounted for by the conden- 
sation of bulk which the " air of water" underwent. The increase of 
temperature measured downwards from the stratum of uniform warmth to 
the sea bottom, was noticed as proving that the latent heat of the dissolved 
fdr was rendered sensible as the pressure, i. e., the depth, increased. Dr. 
Williams concluded by referring to the maximum density of water, the 
kws governing the solution of air in water, and by explaining the influence 
of those conditions on the existence and distribution of plants and animals 
in the sea. — Mhenaum, No. 1068. 



GOLD IN CALIFORNIA. 

The discovery of large deposits of Gold on the San Francisco, in Upper 
or West California, is one of the most striking events of the ''strange 
eventful" year 1848. 

It appears that in the beginning of the last century, gold was found in 
l^e black sands of the rivers of West California, and it was said that the 
country abbunded with gold ; but this was soon forgotten. In 1825 a 
mine was worked near St. Diego; and in 1840, a small thread of gold 
was wrought in the province of St. Barbara ; bat the re-finding of the 
Gold Washings dates from other circumstances. In 1839, Capt. Snter, 
a Swiss emigrant, settled in West California, and built a fort named New 
Helvetia, on the Sacramento. In the spring of 1848, one Mr. Marshall, 
in widening a mill-cutting upon Captain Suter's estate, found some gold 
in coarse scales : this was on the American river, 25 miles above the 
Sacramento. He raised from one ounce to three ounces of gold daily, 
and another finder, upon the same stream, soon washed out a pound of 
gold in one day. 

In the ravines of South Fork, gold is found in the bed of all the small 
streams. It is very coarse in grain ; in some specimens it holds mechani- 
cally small pieces of quartz, showing that it has been separated from the 
rock, and in other cases moulded in the crevice of a rock. Pieces have 
been found here as heavy as four or five ounces ; ft*om the weight of these 
specimens it is expected that the gold cannot have been carried far, and 
that the mines must be in the neighbouring Sierra Nevada. Within three 
months from the day of the discovery, the whole population of St. Fran- 
cisco had rushed to the Gold Washing : and up to September, the total 
produce of gold in California was above £100,000. The number of gold 
hunters was then 6,000 ; the lowest earning being an ounce, or £81. 10s. 
per day, and some even earning £50. 

An official survey of the district has been made \i^ C^. '^^'aaw^^^ 
officer in command at Monterey, and dispatchedi to X^va kxwiY^c«s^^3^'^'«^- 
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meat ; •• fche eooiitrj beloiigi to tha Uiiited Statei. CSoL Mm tto 

diiicribes the Lover Minei, or MoiDMm Diggiiigir-— 

MThehill tidefl vfcn thickly ftraim with csatm trnts md boih a ihiH 
a itore was erected, and leTenl boardinic ihantiei ia operaticnu Tliedv 
wai intenidy hot, yirt abovt 300 men were at woik in the rail glare of tile ■% 
waihing fhr fold— eome with tin pane, eome withdoee woven indka hiitail^ 
bat the neater part had a rode machine, known aa a cradle. Tkia ie m. 
rockera, 6 feet or 8 feet km;, open at the foot, and at the head haa aoosM- 
grate or sieve ; the bottom is rounded with small deeta, nailed acroaa. Hoar 
men are reqairad to work this machine— one digs the gronndjon the bank do» 
to the stream, another canriea it to the cndle, and emptiea ift on t]iegnia,a 
third rives a rodung motion to the machine, whilst a fourth daahea on wat« . 
ftx>m the stream itsdH The sieve keeps the coarse stones ftom entering tiM 
cradle, the carrmt of water washes off the earthy matter, and tike gmtf 
is rraaoaUy carried out at the foot of the machine, leaving the goM miiiiA 
with a heavy line black sand above the first electa. The aand and gold miffii. 
together are then drawn off throogh aaror holea into a pan below, an drici. 
in the son, and afterwards separated by olowing off the sand. A partyof tarn 
men thus employed at the lower mines avenged 100 doUan a day. ne h* 
dians, and those who have nothing .bat pans or willow baaketa, grsriiilly 
wash oat the earth, and sepante the gnvel by hand, leaving nothing hot the 
gold mixed with the sand, which is sepwrated in the manner above deacribel 
The gold in the lower mines is in fine bright scales." 

After dwelling, at some length, on the poeition of the mines^ G6L 
Mason continues : — 

** Befon leaving Sutter's,! satisfiedlmyself that gold existed in tiie bed ef Ite 
Feather River, in the Yaban and Bear, and in many of tlie email atieams ttat 
lie between the latter and the American fork ; also, that it had beenlbondia 
the Cosammes, to the sooth of the American foriE. In each of these streanu 
the gold is foand in small scales, whereas, in the intervening monntainB, ft 
ocean in coarser lumps. Mr. Sinclair, whose rancho is three miieeahoie 
Sutter's, on the north side of the American, employs about 50 lnHjyn# on the 
north fork, not far ftom its junction with the main stream. He had been ea* 
gaged about five weeks when I saw him, and, up to that time, his Indians hid 
used simply closely woven willow baskets. His nett proceeds (which I saw) 
were about 16,000 dollan worth of gold. He showed me the proceeds of his 
last week's work— 14 lbs. avoirdupois of clean-washed gold, "nie most mode- 
rate estimate I could obtain from men acquainted with the subject, was that 
upwards of 4000 men were worldng in the gold district, of whom more thaa 
one-half were Indians, and that trom 30^000 to 90,000 dollara worth of gold, if 
not more, was daily obtained. The entire gold diBtrict, with very few excep- 
tions of grants, 'made some yeara ago by the Mexican authorities, is on hud 
belonging to the United States." 

The superabandaDoe of informatioa of this great discovery has been 

manifested in newspapers, guide-books to the country, narratives of travels 

aud adventures, &c. Mr. Wyld, and other geographers, have publishiid 

maps of the district ; and, as an accompaniment to Mr. Wyld*s map, be 

has printed some 30 pages of useful " Geographical and Mineialosiail 

Notes." 



GOLD MINES OP WICKLOW. 

About half a century since, Gold was first discovered in the stream 
and valley leading from the Croghan Mountains, in the day-alate tract 
in the county of Wicklow, in Ireland. This metalliferons portion ei» 
tended for upwards of ten miles, and very large quantities of gold were 
obtained from it, some lumps being worth £80. Government took op 
the matter, and regular stream works were established ; but they wero 
destroyed in the iusurrecUou oi 11^^. 'Y:\i&'] 'vicx^T««Qssi<e&Y^V^'L,^intk 
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tlK additiQn of works for the discovery of aoriferoos veins ; bat the search 
was ansaooessfaU and the whole of the works were abandoned ; yet, they 
06 slated to have prodneed £2000 worth of the purest gold every year. 

Jfeither the Groverument Commissioners nor the crown lessees made a 
liligle experiment or trial to discover the matrix or source of this gold, 
wldck eontinues to be produced. The mode of washing is ruder than any 
pluL adopted by the AMcans in the most uncivilized pvrt of their wash« 
i^g grooads. The celebrated work of Sir R. Murchison» on the Ural 
MowitaiBs, has called the attention of some men to the Wieklow district, 
in omsequence of the extraordinary analogy existing between the two 
places, particularly as regards the immense lode, or body, of magnetic iron 
ora that carries itself in such vast strength tiirough the Carysfoot and 
Croj^um Mountains, as well as those of Ural. It seems certain that this 
iron are is the matrix of the gold* It is found with it, aud, as it were, 
precipitated by it; so that whatever success may attend the capitalists 
tliat invest in the undertaking, it will not be denied that a highly inte- 
resting question remains to be solved respecting the gold region of 
"Wieklow. 

In the Ural Mountwns they commenced, as in Wieklow, by washings ; 
and it is now said that the Count Demidoff and the Emperor realise 
£600,000 a year profit. 

The Wieklow gold is of the purest quality, worth £3. 18s. 6d. an 
ijmuif^'— Abridged from the Mining Journal, 

GEOLOGY OF WIC&LOW. 

Fxor. Oldham has read to the British Association, a paper " On the 
Qcology of part of the Couaty of Wieklow." This communication was 
illnstrated by a new Geological Map of Wieklow, aud a number of sections 
in the mining districts, published in connexion with the Geological 
Survey of Great Britain. Through the centre of the county passes the 
g^wnta lidge which extends from Dublin to Waterford, nearly north and 
south ; its highest point, Lugnaqnilla, 3,000 feet above the sea. On both 
flanks of the granite rests a seriea of sedimentary deposits, whose general 
strike is N.E. and dip S.E., and, therefore, oblique to the granite, which 
outs th«m all in succession. The oldest of these rocks are at the north 
end of the east flank of the granite, and consist of sandy and slaty beds, 
altogether from 4,000 to 5,000 feet thick, and stratified with the utmost 
regularity. These are followed by argillaceous beds and volcanic ash and 
bi«ocia with contemporaneous greenstone: a considerable number of 
fossils have been found in the volcanic ash, the equivalents of the lowest 
of all the Silurian remains in Wales. On the western bank of the granite 
only this upper series is found. Both series of sedimentary rocks have 
been upheaved, subjected to lateral pressure, contorted, and fractured ; 
besides which, the; have all been altered along the line of contact with 
the granite to the extent of 5,000 or 6,000 feet, and over a breadth of 
half a mile on the surface. The influence of the formerly heated granite 
is shown in the development of slaty cleavage, and in the production of 
minerals not existing in the unaltered rock, in tk<& <^qw^«x^vs^ <sil ^»s!ii^> 
stone into quartz rode, and of the volcanic mud VslVa ^ <sE^%\»^\^VQtT^> 
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bkndic rock. The dip of tbe slates, &c. is sometiiMi 70^» Vat ii«l|r 
much less; the granite extends under these, and is shown again at ad» 
tance by denudation. Portions of the altcared alate remain upon wmi 
summits of the granite hills, and show the original height of the saiin 
of the granite, which in these points has been preaerred finom the nfii 
decomposition which has wasted it all around. The aummit of Lni^ 
quilla is a mass of slate of this b'nd, traversed by nnmerous large veiis if 
granite ; similar viens pierce all the rocks in 'contact with the grants 
and many of them, having taken the direction of the bedding of ths rod; 
appear as if interstratified. In Glenmalur these granite veins may be 
seen extending with parallel edges for hundreds of feet. Besides thne 
and the contemporaneous greenstones, there are numerous dikes, like tiie 
Cornish Elvatu, in the southern and metalliferous part of the eonotf ; 
these are not in the older sedimentsry rocks, but abound in the vppet 
series. Glenmalur, in which several lodes of lead and copper are womd, 
is formed by a great fault ; and there are several other parallel lines of 
dislocation now occupied by lakes. The Vale of A.yoca is also caused by 
a fault which shifts all the lodes : these dislocations extend into the 
granite itself. In Wicklow there are no newer formations except tiie 
drift ; but a little westward, the edges of the Silurian rocka are corend 
by the conglomerates and sands of the old red system. The drift eonsiits 
of clays and sand mixed with limestone boulders, which are scratched and 
furrowed : in some parts of it organic remains occur, in anch a manor 
as to prove they lived on the spot. The species, however, are Aretie, aad 
occur 700 feet above the present level of the sea. In the northern port 
of the county the drift is gravelly, and mixed with angular fragments of 
older rocks adjoining : huge blocks of granite and quartz rock are strewed 
over the coimty, the lower surface of the quartz rock retaining distiset 
scratches and furrows. The surface of the county appears to Lave under- 
gone extensive denudation since tbe deposit of the drift, as many of thfi 
ravines and cauldron-shaped hollows are quite free from it. — AlAenatmf 
No. 1087. 



GOLD. 

The following are the principal localities in which Gold is worked or 
found : — It occurs in small quantities in tbe Wicklow mountains in 
Ireland, at Leadhills in Scotland, and in some parts of Wales. In Ersnce, 
there is a true gold mine, that of Gaudette, in the valley of Oysans. It 
yields native gold in a vein of quartz. It was worked before the revolu- 
tion by Louis XVIII., then Compte de Provence. The vein being too 
poor, the working was abandoned. The auriferous rivers were very du- 
merous. We may mention the Ariege, the Gondu, the Ceze, the Rhone, 
near Geneva, the Rhine, near Strasbourg, the Salat, the Garonne, nesr 
Toulouse, and the Herrault, near Montpellier. Piedmont contains gold 
mines, which are worked at the present day with profit. At Macngnsgs, 
at the foot of Mount Rosa, veins of auriferous sulphuret of iron sn 
worked with great activity. In Germany, Salzbourg furnishes gold. 
Hungary and Translyvania possess very important gold mines. The gold 
mines of Siberia are also very \mipot\.Mi\.. 'IV^ %^^ \^ ^fift^iSL^KisoQsiL Vi^ 
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tbe nme minerals as found in the auriferous deposits of the New World. 
Asia contains manj gold mines. AMca possesses nnmwons and impor- 
Int AorifiBioiis deposits. Ameriea furnished, in modem times, the 
kigest amonnt of gold. North America produces little, and onlj in 
Sottth Carolina, Soothem America, and especially Brazil, Choco, and 
Chili, ai<e the most productiTe portions. It is tin found in Virginia. 
If eiioo, Peru, and CSolumbia, fomiah gold, but that of Mexioo is prinoi- 
piOjr drawn from the silTcr mines.— JifutiM^ Journal. (To these may be 
added the newly-dlsoovered gold dqxMits in Upper California.) 

GEOLOGT OF OPOSTO. 

A PAFEB has been read to the British Association, " On the Geology of 
the Neighbourhood of Oporto, including the Silurian Coal and Slat^ of 
VsJlongo," by D. Sharpe, Esq. The town of Oporto stands on a band of 
granite four or five mUes wide, on whidi mica slate and gneiss rest on 
both sides. To the eastward, these rocks are overlaid by a band of sedi- 
mentary rocks, chiefly clayslate, which, commencing on the coast about 
thirty miles north of Oporto, runs down and crosses the Douro about six- 
teen mfles above that town. To the south of Yallongo, the slates overlie 
a deposit of anthraeite in several beds, some of them from four to six feet 
thidE. This ooal is now worked in several pits, and principally sent to 
Oporto. Along with it are beds of red sandstone, and black carbonaceous 
shales, with vegetable impressions too indistinct to be determined, but 
strongly resembling ferns of the ooal measures. In the shales above this 
eoaU Mr. Sharpe found many foesik, orthides, trilobites, and graptoHtes, 
most of them new species, but others well known in the lower Silurian 
rooks of Northern Europe. It would thus appear that the coal deposits 
of Oporto are included in the Silurian formations, and are thus far below 
the usual level of the coal. Similar clayslates and sandstones have been 
described near Amarante, where they form the cdebrated wine district of 
the Uppor Douro. The boundary between the granite and the slates is 
also the exact limit to the cultivation of the finer qualities of port Yfine. 

PLANTS OF THE INSECT LIMESTONE OF THE LOWER LIAS. 

Pbofessob Buckman has read to the British Association, a paper upon 
this subject. The band of limestone at the base of the Lias is well known 
in Gloucestershire and the adjoining counties, from its use in flooring 
bams and kitchens, and to tbe geologist from having afforded abundance of 
inseet remains resembling those of ordinary occurrence in temperate cli- 
mates. The plants associated with these insects at Strensham in Worces- 
terahire, are ferns {Otoptetis) ; Calamites; Gonforvse; NaidUa Ian- 
eeolMOy Brodie; Hippuris; and Equisetum Srodiei, Buckman. The 
fans oocur in fragments, and may have floated from some distance ; the 
rest are small aquatic plants, which confirm the opinion that this lime- 
stone was deposited in an estuary, and in a temperate climate. 

Prof. Bamsay stated that the Palseozoic roeks of Wales had probably 
formed a coast to the sea of the lias period, and that the Welsh moun- 
tains then attained a much gi'eater elevation than at present ; so that, as 
on the Lycian coast at the present day, tkie Vnfie&\.& q1 \)c\& \i^^^\. viss^ 

s 
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colder regions might be coostuitly Inoug^ doim by flooiSs, and beeome 
imbedded along with the inhabitants of a wanner region. Mr. Striddud 
observed, tliat the district over which the insect linaiestoiie egtcaded could 
scarcely have been an "estnaiy," as there was only evidenee of landoi 
oue side of it : where the lias abetted against the more amsieiit zodi oC 
Wales, it often presented the appearance of an ancient ahing^ bead^ lal 
as he had seen remains of marine sanriana and the AmwumUet pUmmkk 
in the same bed, he considered it a tmlj marine formation. Prot Bidcr 
man replied, that, as &r as he had observed, the AjnmoniteB were ahnfi 
foand in a layer two yards above the insect-bed. — Mkemamm, No, 1081 

TOLCANOEB 07 THE INDIAN ASOHIPXLAGO. 

Serene in their beauty and magnifiooice as the Mountatna of the 
Indian Archipelago generally appear, they hide in their bosoms ekmeaii 
of the highest tenestrial snblimity and awe, compared vnth wboae appaDiog 
energy, not only the bnrsten lakM and the rnshmg avalanches of the AIm 
bat the most devastating enlosions of Vesuvius or Etna, cease to Uadj 
the imagination. When we look upon the ordinary aspecta (tf these moim- 
tains, it is almost impossible to bdieve the geologieal story of their origio, 
and if our senses yield to science, they tacitly revenge thenuelves liU 
placing, in the remotest past, the era of such convnlsiona aa it rdates. 
But the nether powers, though imprisoned, are not subdued. Hie ssaw 
telluric energy which piled the mountain from the ocean to the daada, 
even while we gaze in silent worship on its glorious form, la mksaSj ga- 
thering in its dark womb, and time speeds on to the day, whose eoBUBg 
science can neither foretel nor prevent, when the mountain la rent; the 
solid foundatious of the whole region are shaken ; the earth is opened to 
vomit forth destroying fires upon the living beings who dwell upon its 
surface, or closed to engulph them ; the forests are deluged by lava, or 
withered by solphurous vapours; the sun sets at noonday behind the 
black smoke which thickens over the sky, and spreads far and wide, rain- 
ing ashes throughout a circuit hundreds of miles in diameter ; till it seems 
to the superstitious native that the fiery abodes of the volcanic dewas are 
disembowelling themselves, possessing the earth, and blotting out the 
heavens. The living remnants of the generation whose doom it was to 
inhabit Sumbawa in 1815, could tell us that this picture is but a faint 
transcript of the reality, and that our imagination can never conceive the 
dreadful spectacle which still appals their memories. Fortimately, these 
awful explosions of the earth, which to man convert nature into the super- 
natural, occur at rare intervals ; and, though scarcely a year elapses with- 
out some volcano bursting into action, the greater portion of the Archi- 
pelago being more than once shaken, and even the ancient granitic floor of 
the PeninsuJa trembling beneath us, this terrestrial instability has erdi- 
uarily no worse efiect than to dispel the illusion that we tread upon a solid 
globe, to convert the physical romance of geological history into the fiimi* 
liar associations of our own lives, and to unite the events of the passing 
hour with those which first fitted the world for the habitation of man.— 
Journal of the Indian uirchipelago. 
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CHEMICAL THEOKT OF VOLCANOES. 

1>B. Daxtbsnt has read to the British Association, a commnnication 
in repty to Mr. W. Hopkins's " Objections to the Chemical Theory of 
Vdlcanoes." The difficulty which Mr. Hopkins proposed was first, he 
says, suggested by M. Oay-Lnssac, and has never, in his opinion, been 
explained away. It consists in the supposed admission of air and water 
to the lower regions of the volcanic mass by fissures conducting the sea- 
water to the fiuid lava ; whereas the fiuid matter below ought to pass up- 
wards into the fissures and close them, provided the hydrostatic pressure 
nt the bottom of the fissure was greater than the weight of the descending 
column of water, which must often happen, especiaUly in such volcanoes 
as Stromboli, in which the permanent position of the surface of the fiuid 
mass is known to be at a great height above the level of the ocean. Dr. 
Danbeny remarks, that M. Oay-Lussac does not deny that water gains 
access to the focus of volcanoes ; but, on the contrary, asserts that the ad- 
mission of water cannot be doubted, since there is never a great eruption 
that is not followed by the evolution of an enormous quantity of aqueous 
vapours, which, with the muriatic acid accompanying it, cannot be con- 
caved to take place without the admission of water to the interior of the 
volcano. The French philosopher urged the difficulty alluded to, only as 
militating against the notion of the interior of the earth being in an in- 
candescent condition, and gives it as a reason for preferring the very 
theory which Mr. Hopkins impugns. Mr. Hopkins's objection, there- 
fore, is a mechanical one, — answered by facts which are undoubted, how- 
ever difficult they may be of explanation ; and does not seem to apply in 
any special degree to the action of water upon the bodies which may be 
assembled in the interior of the earth. The admission of water being, 
therefore, a fact, and not an assumption, chemists were fully at. liberty 
to speculate on the ulterior consequences that might arise from its 
presence. — Mhenaum, No. 1087. 

DIBT bands ON GLACIERS. 

A PAPER has been read to the British Association, entitled ** An 
Attempt to Illustrate the Origin of Dirt Bands on Glaciers;" by 
Mr. A. Milward. The surface of a glacier is composed of alternate 
bands of porous and compact ice, and the former being discoloured more 
readily than the latter, give rise to " dirt bands," which foUow the direc- 
tion of the hyperbolic curves marked out by the outcrop of the stniciural 
planes, known as the " ribbon" structure, being elongated low down the 
glacier and compressed near its source ; they are abo almost apparent 
low down, where the ice has been longest exposed to the weather. The 
writer suggests that the porous bands may be formed during the winter 
season, when the ice is less saturated with water, and forms more slowly ; 
and that the compact bands mark the quantity of ice added to the glacier 
each summer, when its motion is greatest. He also recommends the 
examination of the upper part of glaciers, with the view of ascertaining 
whether their surface is originally marked by waves &Ufih.«&t.^<2Ri^Vs^ssv^ 
described on the mud-slides. — Athenaum^^^^ \Q^^. 
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THE SWISS GLACIB&8. 

A GLACiiE if a BUM of ioe whidi descends bdow the nsoal snow line, 
from the snow reservoirs in the higher Alpine regions, throogh the rocky 
channels of the Alpine Tslleys and gorges. When seen firom some dis- 
tance, and from a spot sufficiently elevated, the general appearance of t 
glacier is that of an immense torrent tumbling and mshing tamnltDOiaijr 
through the sinuosities of its bed, to preciptate itself into the valkjr 
below, but which has been suddenly stopped in its headlong coune, ami 
unalterably fixed at some mysterious and resistless bidding. Tlien aie 
about four hundred of these frozen masses in the Alpine chain, tlie 
greater part of which are from six to seven leagues in loigth by half or 
three quarters of a league in breadth, and varying finom one to six ban* 
dred feet in depth ; and it is computed that the glaciers between Switser- 
land and Mont Blanc, and on the frontiers of the Tyrol, would form s 
sin|;le glacier of about ISO square leagues. It is seldom that a glaeier 
consists of only one bed or stream ; in general, tributary glaciers deseead 
from the lateral valleys, and blend with the main stream, just as seycnl 
rivers unite to form a larger one. Every glacier has peculiar charac* 
teristics of its own, which are often continued tar beyond the junction of 
the separate streams ; exactly as the waters of different rivers refuse for 
a time to intermingle, of which a curious and well-known example ooeun 
at the confluence of the waters of the Bhone and the Arve, at a short 
distance frt)m Geneva. The glacier terminates at its lofwer extremity in 
a great promontory of ice protrndiug itself into the cultivated and 
habitable valleys, and from its terminal base issues a stream more or leas 
considerable, according to the size of the glacier, through one or more 
natural arches in the ice. Those mighty streams, the Rhone and the 
Rhine, and many other rivers, are of glacier origin, draining, as it were, 
the Alps, and forming in summer, when other waters are evaporated and 
dried up, everlasting fountains of fertility and plenty to the whole conti- 
nent of Europe. The edges of the glaciers are more or less inclined 
towards their containing walls or boundaries, the declivity being caused 
by the melting and depression of the ice at the sides, in consequence of 
the accumulated heat reflected from the adjacent rocks, aided by the 
colour and composition of the rocks themselves, the direction and expo- 
sure of the valleys forming the glacier bed, and the character of the 
prevailing winds and currents of the locality ; so that the middle of the 
glacier is raised above its general level, the surface forming a curve. 
Every glacier consists of three distinct and well-defined r^ons, each 
characterized by peculiarity of structure, not abruptly separated, however, 
but passing insensibly into each other. The more elevated pturt consists 
of fields of fine and powdery snow, which cover the slopes of the moun- 
tain summits and crests, and the plateaux or connecting surfaces between 
them. At a certain depth these fields of powdery snow pass into a coane 
granular snow, or imperfect ice, constituting the second portion of the 
glacier, and forming a band or zone about 1000 feet in breadth. This 
substance is not consolidated like common ice, but yields beneath the feet 
as grain or fine gravel would do. TVkfc \Xi\t^ «t Vy««x t<s^\Q\x, to which 
the name glacier is more spcc\lic«iW>j \)i\v\)\\vi<i, \"& viWii>^^vi^ v^s. <»i\^>^^vx. 
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rough, uneven ice. This part of the structure commences about 800 
feet above the level of the sea. It is composed of polyhedral fragments 
of ice, from half an inch to two or three inches in diameter, increasing 
in nze as the extremity of the glacier is approached, and separated from 
each, other by capillary fissures. Of all the characteristics of the glacier, 
that which is most calculated to excite our surprise and curiosity is its 
regular motion of progression. Its advance, though noiseless and in- 
capable of being observed by the eye, is steady and continual. Of this 
motion, which is always in the direction of the declivity— the forward 
march of the masses of rock and other matters on the surface, which can 
be traced from year to year, and even frt)m day to day — the totally dif- 
ferent character of those rocks from that of the lateral rocks, clearly iden- 
tifying them as belonging to localities thousands of feet above the spots 
where they are found — and the accumulation of those materials at the 
extremity of the glacier — of themselves constitute sufficient proofs.^-- 
f^om a Lecture delivered by William Wills, JSsq., at the Birmingham 
Philosophical Instiiution. 

THE DELUGE. 

Geologists are now converging to the opinion that there are no sen- 
sible vestiges of the Deluge upon the earth ; and Dr. Fleming, who is of 
this opinion, contends also for its consistency with the truth of the Scrip- 
tural deluge, in that it may have been brought upon the world without 
the alteration of any of its sensible features. And certain it is, that if 
the water frt>m beneath came by openings in the bottom of the sea, or by 
the fountains of the great deep being broken up, one can imagine an ele- 
vation of level from this cause without any such disturbance on the surface 
of the earth, as might affect aught that is visible either in its islands or 
continents. The stopping of the fountains of the deep, through which 
there was an efflux of water from beneath, would restrain the further 
increase of the flood from that quarter, but unless there were other open- 
ings made by which a reflux could be effected, one does not see how the 
decrease of the flood can be accounted for. The wind might take up all 
that had been deposited from above, but this alone would not affect a sub- 
sidency of the waters to their former level. The sending forth of the 
dove, her finding no rest for the sole of her foot, her return to the ark, 
the projection of the hand through the window to pull her in, her second 
mission and return with the olive leaf, altogether make up a very graphi- 
cal representation. I may here record the strong interest I feel in 
these Scripture histories, enhanced I have no doubt by the recollections 
of my boyhood, convincing me that it is a most useful education for the 
juvenile mind to be seasoned and made familiar therewith. Wilkie, the 
painter, told me that the ark experiment of a bird was tried with a dove 
from a balloon, and that it returned after it had been let out, and that an 
experiment was intended with a raven, but I have not heard if the latter 
trnl has actually been made. — Dr. Chalmers's Daily Scripture Readings 
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Xsittonomical atiD iKeteotoIogfcal ^j^enoment. 

CORBECTXON O? VETEOROLOGICAL OBSEBYATION. 

Pbo?. Airt has conunimieated to the Royal Society, a paper " Oi tbe 
Corrections necessary to be applied to Meteorological Observations made 
at particular periods, in order to deduce firom them Monthly Menu," 
by Mr. James Glaisher, of the Royal Observatory. 

The author, under whose immediate superintendence tbe whole of titf 
magnetical and meteorological observations taken at the Royal Observatoiy 
at Greenwich have been conducted, by direction of the Astronomer-Royil, 
has conmiunicated, in the present paper, various tabular results dedued 
from the meteorological observations; reserving for future. notice thoK 
deduced from the magnetical series. His chief object has been to deter- 
mine the corrections which are applicable to the results obtuaed 
by different observers at various times, so as to render them oompaiable 
with one another. The barometrical and thermometrical observadoBB 
there recorded have been made at every hour of Gottingen mean solar 
time, during the whole of five years, namely, from the end of 1840 to 
that of 1845. The mean of each hour represents the results deduced 
from about 150 observations ; those for each month represent about 1800 
observations ; and those for the year represent upwards of 21,000 obser- 
vations of each element. 

Tables are given, representing the excess of the mean value of eidi 
element at every hour of observation, in every month, above the meaa 
value for the month ; and also the mean of the numbers so found, ar- 
ranged for the different years, and likewise for the same hours in every 
month. The numbers were then laid down on paper, as ordinates to a 
curve, of which the times were the abscissse, and a curve passed through, 
or veiy near each point ; and the ordinates at every Greenwich hour woe 
measured from that curve, and their values given in a table. The accor- 
dance of the results thus obtained for the same hours in the same mootiis 
of the different years is very close and satisfactory; and shows that 
observers may obtain very valuable approximate results, by taking a com- 
paratively small number of observations in each day at hours by no means 
inconvenient in ordinary life ; furnishing a close approximation to the 
mean and extreme value, as well as to the diurnal and annual varistioBS 
of atmospherical phenomena. 

BEMABKABLE SOLAB SPOT. 

Mb. W. Pbingle, of Edinburgh, has conmiunicated to the PMlotopii- 
cal Magazine, No. 214, the details of the perception with the ni^ed 
eye, of a large obscuration or Spot on the sun's disc, appearing 
like a good-sized bean in shape and size, on Tuesday, January 25. The 
observation took place at Ih. 30m. p.m., the sun's disc being of a blood- 
red colour at the time, owing to the intervention of a haze or fog, which 
enabled the eye steadily to gaze on it. The obscured part, viewed with 
telescopic powers of 60 and 1^0, xe^\xe^ *\\.«^ '\\x\.^ Vw^ Nsa^ oeaitol 
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spots, stretching in a direction apparently parallel with the sun's equator, 

sorroanded by a great number of smaller spots, particularly on the north 

side. This mass of maculae melted into the elliptical appearance seen by 

the naked eye. Herschel only once saw a similar spot with the naked 

eye (1779). Probably, if the solar orb was more frequently examined 

during a fog, more of these maculee might have been noticed. Sunset or 

SBorise would also be favourable times for such observation. 

In a subsequent communication, Mr. Fringle states : — 

The great point of interest and importance deducible from the fact 

estaUiahed, is the extraordinary enlargement of the solar spot, thus ren- 

'deting it distinctly and palpably visible to the unprotected eye at the 

' (distance of ninety-five millions of miles. More than the usual tremendous 

'agencies must have been in force to have produced so great an obscura- 

Uon. Without a micrometrical observation, it is, of course, impossible 

to approximate to its exact dimensions ; but if the calculation be correct 

which assigns about 50,000 miles as the minimum diameter required for 

a spot to be visible to the unaided eye, Mr. Pringlewas strongly inclined, 

firom the space obviously occupied by the obscuration on the solar disc, 

to consider it, at a rude guess, to have been in diameter at least one- 

fifteeth part that of the sun. 

LUNAA ECLIPSE OF MABCH 19 1848. 

Extract of a letter from the Rev. Charles Mayne, Killaloe : — 

" The Eclipse was observed with an excellent thirty-inch telescope of 
two inches aperture, fixed pretty firmly to the window-sash. Nothing 
particular was noted at first. The moon was seen well at intervals between 
clouds for an hour and a half, and then was completely covered. Some 
considerable time after, one of the family, going to the window, exclaimed, 
'The eclipse is over !' I went to the window, and saw the whole of the 
<Bioou, the colour much like that of tarnished copper, i,e. of a. dullish 
red, some parts being darker than others. ■ After looking at it for 
some time, [ perceived with great surprise that the eclipsed part was 
marked, but (from the general effect produced on the moon) only indis- 
tisctly. Clouds soon after covered the whole sky, and the moon was not 
again risible till about a quarter of an hour before the end, when the 
-appearance was as usual, the eclipsed part nearly black, and the rest per- 
fectly bright. I am told that Aurora was visible the same night." — Pro- 
eeeSngM of the Boyal Astronomical Society. 

Mr. f orster, of Bruges, states that during the whole of the eclipse, 
the shaded surfiice presented a luminosity quite unusual, probably about 
three times the intensity of the mean illumination of an eclipsed lunar 
disc. The light was of a deep red colour. During the totality of the 
eclipse, the light and dark places on the face of the moon could be almost 
as well made out as in an ordinary dull moonlight night, and the deep red 
eolour, when the sky was clearest, was very remarkable from the con- 
trasted whiteness of the stars. The British consul of Ghent, who did not 
know that there was an eclijpse, wrote to Mr. Forster for an explanation 
of the blood-red colour of the moon at 9 o'dock. 

Mr, Walkey, who observed the edipae at C\^sX^\..\iNwi«osfc>^^8«s.^^'' 
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lampton, says the appearances were as usual till 20 minutes to 9. ** At 
that period, and for the space of the next hour, instead of an edipse, or 
the mnbra of the earth being the cause of the total obscority of the mooBi 
the whole phase of that body became Tery quickly and moH beamHftffjj 
illuminaied, and assumed the appearance of the glowing heat of fiie fipon 
the furnace, rather tinged with a deep red." 

At between 20 minutes to nine and 20 minutes to ten, there w» a 
very luminous appearance of the aurora borealis. Mr. W. thinks thit 
the light reflected from this northern effulgence might have caused the 
luminous appearance of the moon in his part of the eonntiy at the time 
when it was under the perfect umbra of the earth in other portions of 
England. 

THE LUNAft OBBIT. 

On June 9, several communications were read to the Astronomied 
Society, the most important of which is Mr. Airy*s account of the cor- 
rection of the elements of the Lunar Orbit, derived from the reeently pob- 
lished reductions of the Greenwich observations, from 1750 to 1830. It 
is far too elaborate a communication for us to attempt any description of 
it. The astronomer himself will find the Society's alMtract much too 
short. This is the most important comparison of the Innar theory with 
observations (as distinguished from the formation of a lunar theory from 
observations) that has ever been made. — Athetueum, No. 1090. 



LUNAR RAINBOW. 

Sir John Herschel has conmmnicated to the Jtketuntm, No. 1099, 

the following : — 

Ck>lliDgwood, Nov. IS. 

Yesterday evening, at 6h. 40m. p.m., 1 had the gratification of wit- 
nessing, for the first time, the rare and beautiful phenomenon of a Innar 
rainbow iu all its perfection. The moon (full on the 1 1th at Ih. 30m. aji.) 
was near the eastern horizon, shining brilliantly through a considerable 
clear opening in the otherwise generally and densely clouded sky. A 
light, drizzling, and very uniform rain was falling with a gentle wind 
from the N.E. The arch, very nearly a semi-circle, was perfect in every 
part — apparently much better defined and somewhat narrower than the 
solar rainbow (circamstauces easily accounted for). Its span also ap- 
peared somewhat less ; which of course was only an illusion. Though 
nuich brighter than I could have expected a lunar rainbow to appear (tie 
efiect, no doubt, of the very dark background of cloud against whi<rh it 
was projected), it exhibited scarcely any colour : barely enough to assure 
the spectators that the order of colour was as in the solar bow — a faint 
ruddy tinge being sensible on the outer, and a still fainter bluish hue oa 
the inner side : affording a striking illustration of that singular law in 
the physiology of vision, that the perception of colour is not developed 
unless under a certain amount of the stimulus of light.* 

Not only was the primary bow thus fully developed : the exterior or 

* For example, colours are not A\st\t\v;vv\%\v«\Afe *\tv xXv*', vf^w^"oXvc syectrura 
formed by the light of putrescent sheU-fiitv, ot tov\,*it\. >NQwiL. 



ASTRONOMICAL AND HETEOKOLOOTCAL PHENOMENA. 271 

secondary rainbow was also visible ; not indeed conspicaonsly, so as to 
attract attention onlooked for, bat quite nneqaivocally, and at its proper 
distance from the primary. To became sensible of its existoice it was 
necessary to keep the eye u>andering. Neither were traces wanting of 
the supemnmerary arcs which form so conspicuous an appendage to the 
inner edge of the solar rainbow in certain contingencies. They were 
indicated by a perceptible streakinest fringing the internal border of the 
arc, though to say whether more than one streak existed was not 
possiUe. 

The southern leg of this fine arch was evidently formed within a few 
hundred yards of our station; as, on ascending to the roof of my dwell- 
ing-house, it was seen on the hither side of some trees at that distance. 
When first seen it was perfect, and continued so for six or eight minutes 
— when clouds obscuring the moon put an end to it. I wiU only add 
further that the impression produced by the spectacle was of that pecu- 
liar, solemn, and unearthly kind whidi, once experienced, remains ever 
after ine&c«able. — I remain, &c. J. F. W. Heeschel. 



COLOnRLE33 ATMOSPHERIC ARCH SEEN IN BRAZIL. 

Mr. W. J. Henwood, F.R.S., F.G., &c., in a letter to Sir David 
Brewster, states : — 

The village of Cattas Altas is situated in long. 43° 15' west, and hit. 
19° 58' 80 south, on an open undulating expanse of pasture land, about 
3,500 feet above the sea, bounded on the south-west by the mountain- 
chain of the Garafas, which rises from 4,000 to 5,000 feet above it, a 
deep narrow glen intervening between them. 

At about seven o'clock in the morning of the 12th of May, I had 
occasion to cross this open country towards the north-west, almost on 
the edge of the ravine. A dense mist covered all the lower grounds, 
whilst the little hills shone in unclouded sun- light : in the fog, a light 
air from tiie westward was perceptible, but a gentle breeze in an opposite 
direction prevailed on the lulls. 

During my journey, I passed several times from sunshine into mist, and 
vice vend. 

Whilst immersed in fog on the verge of the vale, and some 400 feet 
above its bottom, an arch of about forty-five degrees in altitude became 
visible. In width, and indeed in every other respect, it exactly resem- 
bled a rainbow, except that the whole of its upper part was entirely 
colourless, being, as it were, a bow of denser mist surrounded by the 
ordinary fog. For an altitude of about ten degrees, however, of the 
lower portion, which was beneath the horizon of my station, it had the 
faintest possible tint of violet colour, which was rather more perceptible 
in the south-eastern extremity than in the other. 

On entering the mist a second time, a few minutes later, I observed a 
similar, but funter and less perfect arch. 

THE MISSING PlJLNET. 

On August 29, M. Babinet made to the'Pax\& kcadL^siSk^ ^^ ^^^s&se»«k^^ 
communication respecting the Planet I)ept\me, ^\£ue\i\)3a ^^x^^ ^gsc^vst^^i 
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called M. Leverrier's planet ; the discovery of it having, as it wai aid, 
been made by him from theoretical deduct ions. What M. Levenrier hid 
inferred from the action on other planets of some body which ong^ (o 
exist was verified, at least so it was thought at the time, by actual vttioB. 
Neptune was actually seen by other astronomers, and the honour of the 
theorist obtained additional lustre. But it appears from the conununiefti 
tiou of M. Babinet that this is not the planet of M. Leverri^. He had 
placed his planet at a distance frx)m the sun equal to 36 times the limit of 
the terrestrial orbit ; Neptune rev6lve8 at a distance equal to 30 times of 
these limits, which makes a difference of nearly 200,000,000 of leagues. 
M. Levenrier had assigned to his phmet a body equal to 38 times that of 
the earth. Neptune has only one-third of this volume. M. Levenrier 
had stated the revolution of his planet round the sun to take place in 217 
years. Neptune performs its revolution in 154 years. Thus, then, 
Neptune is not M. Leverrier's planet, and all his theory as regards that 
planet falls to the ground. M. Levenrier may find another planet, bat it 
wiU not answer the calculations which he had made for Neptune. In the 
sitting of the 14th of September, M. Leverrier noticed the communicatioa 
of M. Babinet, and to a great extent admitted his own error. 

HONOUBS TO ASTRONOMERS. 

At the Annual General Meeting of the Astronomical Society, hdd on 
February 11th, the Bfport was read, and stated that independentiy of the 
unsatisfied claims of Leverrier and Adams,* the number of worthy and 
recent astronomical labours was so unusually large that the Council found 
it impossible to proceed ; and also felt that something should be done to 
commemorate the glory of the epoch as well as the men who have dis- 
tinguished themselves and it. An unusual testimonial was, therefore, 
awarded, consisting of an inscription printed on vellum, to twelve pro- 
moters of astronomy : MM. Adams, Airy, Argelander, Bishop, Everest, 
Haurcn, Hencke, Herschel, Hind, Leverrier, Lubbock, and "Weisse. The 
Council left it to the President to justify these awards, with the excep- 
tion of his own case, which was described in the Report : and Sir John 
Herschel accordingly made a full and striking exposition of the claims of 
his eleven co-mates. — Athenaeum^ No. 1061. 



THE ORIGIN OF METEORIC STONES. 

Various theories have been broached with respect to Meteoric Stones. 
Some have thought that they are projected from volcanoes on the earth 
with such force as to convey them through the air for a great distance; 
and others are of opinion that they are projected from volcanoes in the 
moon. With regard to the latter it has been said, that if a body were 
projected at a rate equal to 6,000 miles in a second, that is, three times 
faster than an ordinary cannon ball, it might be thrown beyond the 

* It wUl be recollected that at the Annual Meeting in 1847, the by-law 
which directs that only one medal shall be given in any one year, produced a 
discussion relative to the Leveniex and X4A.m« cvw,^%UQTi) y^lach ended in no 
medal being given at all. 
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jboiiBds of the moon's attraction, and brought in two days within the 
limits of the earth's attraction. There is, however, no evidence in support 
of the one theory more than the other. Bat there is no necessity to go 
either to the moon, or to the volcanoes of the earth, for a feasible theory 
on this subject. When it is considered that in the whole of the metals 
a lai^ quantity is carried off in various chemical forms, as in vapours 
BO attenuated as almost to set at defiance the closest experiments, and dis- 
Mminated through the atmosphere, it certainly requires but little acquaint- 
ance with the wonders of chemical science, to imagine it possible, that 
m the upper regions of air, some electrical or other influence might bring 
them within the limits of cohesion, when their specific gravity would at 
once caose them to fall to the earth. — Mr, B, Sunt. 



LUMINOUS METEOBS. 

. TuEBE has been presented to the British Association, a valuable " Cata- 
logue of Observations of Luminous Meteors, from September, 1833, to 
Jnly, 1848," by the Rev. Prof. Powell. In the Beport of the Associa- 
tion for 1847, Prof. Powell had given an imperfect list of observed 
luminous meteors, so far as he could collect them,-for the years subsequent 
to the termination of M. Quetelet's Catalogue ; from whose commu- 
nications, and from data furnished by several journals, he had drawn 
up the Catalogue ; which is offered as containing a condensed view of 
existing observations collected in one record. The original documents as 
pomn^micated are collected in the Appendix ; and references are given to 
the soiiEQas of information in other cases. The Catalogue itself was not 
suited to l)e read in detail. It was tabulated under the following heads: 
—Date— Description — Place — Observer — Reference. Many of the fectis 
in the Appendix were interesting. The Secretary selected . the following 
as an example: — "Extract from the Malta MaU Times, August 18th, 
1845 .* ' On June 18th, at 9 h. 30 m. p. m. the brig Victoria, from New- 
castle to Malta, in lat. 36° 40' 56'', long. 13° 44' 36", was becalmed, 
with no appearance of bad weather; when her top-gidlant and royal 
masts suddenly went over the sides as if carried away by a squall. Two 
hours it blew very hard from the east ; and whilst the hands were aloft 
reefing topsails, it suddenly fell calm again, and they felt an overpowering 
heat and stench of sulphur. At this moment three luminous bodies 
issued from the sea, about half a mile from the vessel, and remained 
visible for ten minutes (it is not said what became of them). Soon after 
it began to blow hard again, and the vessel got into a current of cold 
fresh air again.' At Ainab, on Mount Lebanon, at the same time, Jime 
18th, at half an hour after sunset, the heavens presented an extraordinary 
and beautiful though awful spectacle. A fiery meteor, composed of two 
laminous bodies, each apparently at least five times larger than the moon, 
with streamers or appendages from each joining the two, and looking 
precisely like large flags blown out by a gentle breeze, appeared in the 
west, remaining visible for an hour, taking an easterly course, and gra- 
dually disappeared. The appendages appeiured to shine from thfir«&«.<L<ft^ 
light oi main bodies^ which it was paanfui to Vy^ ^\. Vst vu^ *C\s&r.« ^^^^^^^ 
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moon had risen about half an hour before, and there was searody any 
wind." 

Sir W. S. Harris characterized this Catalof^e as the commencemeBfr 
of a store of valaable facts. The aooonnt of the brig Victoria was to hin- 
most interesting. He had no donbt it was an electrical phenomenoB, ei* 
emplifying what Prof. Faraday had described under the name of the f^km 
discharge. Indeed, he had himself imitated the phenomenon arUficiattj; 
and had recorded a similar fact which occurred to a vessel when sailing 
dose on a wind under reefed topsails. They saw, bearing down (torn 
windward, straight on the ship, two wheels of fire, which the men de* 
scribed as rolling mill-stones of fire. When they came near, an awfiil 
crash took place, the topmasts were shivered to pieces^ and the crew as* 
perienced the same overpowering sulphurous stench. The phenomena 
were thus accounted for : a highly-charged thunder-doud was brought 
down by the wind on the ship ; its distance from the sea, though beycMid 
the striking distance, admitted of the " glow discharge," which prodoeed 
the appearance of the balls or wheels of fire that so alarmed the men. 
When the cloud came near the ship, its masts brought it within striking 
distance, — when a discharge or thunder-clap took place. The sul- 
phurous stench was a constant concomitant of such discharges. — Mig^ 
naum. No. 1086. 



SHOOTINe STARS, AND THEIR CONNEXION WITH THE SOLAR 8TSTEM. 

A PAPER on these phenomena has been read to the Boyal Institutioii, 
by Prof. Baden Powell. Luminous appearances moving throi]^h the sky 
have been commonly known and described nnder various names^ acc^nrding to 
their apparent size and natore, as Shooting Stars, bolides, fire-balls; and 
the fall of matter from the atmosphere in £fl)erent forms, sometiiiies oor« 
nected with luminous meteors, sometimes apparently without such a^ay^ 
ances, has been in like manner recorded firom ancient times nnder the 
names of thunderbolts, meteorites, aerolites, &c. Beoords of snch pbe- 
nomena have been given by Chladni and others (see Bdin. PkU. JounuU, 
No. 2). Masses of great size and weight have been alleged to hmt 
fallen; some, well authenticated, are of great density, and eampoBti 
almost of pure metal — others less metallic, and earthy ; some li(^ and 
porous, soft or spongy, or even in the state of fine dust, and sometmei 
like mere dry fog or haze (see Arago " On Comets," 1888). Somyetimes, 
they have fcdlen hot or burning (as at the Cape of Good Hope), {Fkil, 
Trans., 1889, i.), and in other instances distinctly proceeding firom a. 
lutninous meteor : but if falling by day, the li^ht might not be sees, if 
by niffht, the falling matter would not be discovered. The matter has 
been often alleged to be produced by the explosion or hwrstiing of a solid 
mass; but of this there appears no proof: the detonation sometiniei 
heard is only a soond which may be produced, as thunder, without aay 
solid matter. The pieces which fall are, in many instances, distinet 
rounded masses, not angulai ita^cxiXA, ^\n.\.\i^\sv<K^csdtA at Anoon% 
May 184&^ and in that at LKantou, \%4a. ^^wta \X» V:«:^^^!S««t;s^».^ 
ihe maasea ^pi)ear partially rounded, \wA \jtQ\»Q.*va.^(^«^ ^^Xxsssa.- 

V 

\ 
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notts meteors, the greater number of which are probably unconnected 
with any faU of matter, we have the nnmerons observations collected by 
Qnetelet (who has given the most complete catalogue of older observa- 
tions, in the Mem. Acad, de BruxeUeSt 1842), Colla of Parma and Coul- 
vier Gravier (British Association, 1845), Orlebar {Bombay Obs. 1845), 
Lowe {Aimos, Fhen. 1846), Pettit (Comptes Bendus, 1846), and many 
others. 

These observations have determined, in many cases, the height, 
velocity, and direction of meteors — which are all very various; the 
heights from the lowest to 600 miles above the earth — tiie velocities from 
20 to 220 miles per second — the direction often affected by perspective, 
but in some cases serpentine. The size cannot be accurately determined ; 
lint any estimates can only apply to the luminous disc, which is not 
iieoessarily that of any softd body. The relation of luminous meteors to 
electricity has been supported in many instances by the appearance of 
coruscations and flashes of light : a connexion has, also, been made out, 
in some cases, with Auroras and thunder (by Quetelet, Cappoci, Wart- 
man, Poisson, &c.)> Their height is often &r above our atmosphere, but 
the earth's electricity may probably extend for beyond the atmosphere, 
and on both points various estimates have been formed. Auroras have 
appeared far beyond the height of the atmosphere. 

The occurrence of star showers at certain epochs has been verified by 
numerous (^servations, from early records collected by Sir F. Palgrave 
{FkU. Trans. 1840) and M. Chasles (Comptes Rendns, March 15, 1841), 
and, more recently, by Quetelet and C. Gravier, who have collected ob- 
servations from all parts of the worid, especially America, substantiating 
periodic star showers, returning for a series of years, about Nov. 12 and 
Aug. 10 ; the latter the most constant ; the former appear of late years 
less marked. Observations of these may often have failed, from their 
occurring in day-time or in cloady weather. These discharges have been 
found to be directed to a fixed point in the heavens, through a consider- 
able portion of the night, thus showing their eosmical nature. In some 
instances, instead of a shower a smgle large meteor has appeared. Wore 
the minute bodies collected into a large one ? On the nature and laws 
of these appearances there have been various theories. For an able expo^ 
aitioBof the chief of them, see Mr. Galloway't paper {Astron. Soc. Rep» 
w^f 9r)« According to Chladni, innumerable small bodies rotate in the 
sow ^flitem. Messier, in 1777, saw a number of small bodies pass the 
disc of the sun. Many of these must often encounter the earth, unless, 
as Mr. Strickland suggests, they are converted into satellites — an idea 
which has lately been verified by M. Pettit, who conceives he has identi- 
fied one which performs its revolution in 3h. 20m. (CSomptes Rendus, 
Oct. 12, 1846, and Aug. 9, 1847). Sir J. Lubbock suggests the idea 
that such bodies, whether sateUitary or planetary, shine by reflected light 
and disappear on entering the earth's shadow. (FhU. Mag. Feb. and 
March, 1848.)* 

But for the generality of small meteors, and es^jecisll; <<!ss. ^Icst. 

* See an abstract of Sir John Lubbock's papeT Vu \\i^vt«»KoXN^x«sfcft« 
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periodical showers, these views will hardly applj. We can better wKf^ 
pose rings of diffused matter circolating through the planetary ipaeei^ 
analogoos to the zodiacal ring and to the matter of comets, —all whiek 
are probably portions of the primitive nebolons matter out of widch. the 
solar system was condensed, and which are gradually undergoing condes- 
sation. Oat of a ring of such matter, probably, the asteroids have beet 
condensed, and not formed by explosion, as snpposed by Ligniige ml ; 
others ; and to such condensations comets probably tend : 5 which a 
striking instance has been afforded in Biela's comets separating into two^ \ 
but only that each may condense to a nucleus now dearly aseertainad }n 
tbe observations of Mr. Main (see Qreeiupich OdiervaHong, 1846) ; wfaib 
the recent speculations of M. Leverrier (Comptes Bendus, Dee. 20, I84f7) 
suggest that periodical comets have been fixed in our system by the , 
action of the planets. A continuation of the same analogy leads us to 1 
imagine portions of such diffused matter revolving, and e^ier eneoiui* 
tering the earth and becoming satellitary to it, and in a hi^ state of 
electric tension, — and thus, on coming within its electriou aetioa, a • 
discharge takes place and matter is consolidated, the metallic portioB 
reduced, and, if within the atmosphere, combustion and fiiaioB my 
ensue; and if previously tending directjy to the earth, aoeh msitar j 
falls as an aerolite, whether solid or in a diffused form — not from break- 
ing up or bursting, but from consolidation; of if beyond the atmoephen 
or only moving through it, there may be niorely an dectrie flash or deto- 
nation, accompanied by sparks or a train. Where a large aggregation of 
such divided matter thus comes within the sphere of the earth's eleetrieity, 
an apparent shower of start takes place : such masses may move in orbits 
with a period equal to that of the eaiih to produce anmtal ahowtOt 
either about the sun or earth, but must, in any case, be subject to greet 
perturbations from the moon and planets. — Aihenaum, No. 1068. 

MAGNIFICENT AURORA IN FEBBUABT.. 

There was a magnificent display of Aurora Borealis, on the evening 
of Sunday, Feb. 20, 1848 : from numerous descriptions, we find sdeeted, 
in the Athenaum, the following letter of Mr. Temple Chevallier. — " In 
the course of a fine display of Aurora Borealis at Durham, on the 20th of 
February, an auroral arch was observed of a very definite character* 
At 8h. 16m., Gi-eeuwich mean time, an arch of bright light, having s 
uniform breadth of about 2°, suddenly arose near the horizon in the N.E., 
and instantly spread across the whole sky. It passed a little eastward 
and southward of the stars of the Great Bear, directly a<aross Cape^la, 
and a little west of the Pleiades. From these data it appears thi^ the 
direction of the arch was very nearly that of a vertical circle, passing 
over the zenith of Durham, and, as usual, very nearly at right angles to 
the magnetic meridian. The arch was not traced to its western termi- 
nation. Its duration was less than a minute. It is to be. hoped that 
observations may have been made of the same arch in other maces, m 
that its height above the earth's surface may be calculated. The baro- 
meter was remarkably low At the time, ^S'4%1 v(vc.h.ea\ and the thermO' 
meter 39' 5,- The place of o\)aeiva\iou yt«a *2A1 ^o^X. ^^^>^^\«^^^^ 
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sea. The latitude of Durham is 54° 46' 6'', and its longitude 6' 18'' 
west of Greenwich. 



DEPTH OP BAIN AT DIPPEEENT ALTITUDES. 

Mb. G. Newpobt, F.R.S., has communicated to the Philosophical 
Moffozine, No. 220, " An Account of some Observations made on the 
Depth of Rain which falls in the same localities at different altitudes in 
the Hilly Districts of Lancashire, Cheshire, and Derbyshire. By S. C. 
Homersham, C.E." The author states, that having been present at a 
meeting of the Royal Society, when a paper was read on the Meteorology 
of the Lake Districts of Westmoreland and Cumberland, by J. Miller, 
Bsq., of Kendal, in which it was stated that the quantity of rain falling 
in mountainous districts appears to increase from the valley upwards to 
the altitude of about 2000 feet, and then rapidly to decrease, he wishes 
to lay before the Society the results of his own observations, which lead 
him to a different conclusion. He is of opinion that Mr. Miller's ob- 
servations do not warrant the conclusion deduced from them, and are also 
at variance with the recorded observations of Davies Barrington, Dr. 
Dalton, Professor Daniell, and others, as well as those of Captain Lefroy, 
and Colonel Sabine. 

The author then shows from observations very carefully made in 
Lancashire, Cheshire, and Derbyshire, from January 1846 to March 
1848, that more rain falls at the bottom than at the top of hills of less 
elevation than 2,000 feet in the same locality, and that the quantity 
diminishes in a ratio almost precisely corresponding to the height. The 
det'uls are given in tables of monthly observations, made near Whaley 
and Congleton in Cheshire, and Chapel-in-le -Frith in Derbyshire, and 
also of other observations made for the Corporation of Liverpool at 
Bivington and in the valley of Riddles worth, near Preston, in Lancashire, 
which have been communicated to him. The whole of these observa- 
tions, carefully analysed and compared, have led the author to a con- 
etnsiou Q()posite to that arrived at by Mr. Miller. 

The author then proceeds to show, that the details of Mr. Miller's 
own observations are in accordance with his, and that they fully bear out 
his views, and not those of that gentleman ; and establish the proposition, 
that, as a general law, the quantity of rain deposited in the valleys and at 
the bottoms of hills is greater than in more elevated situations in the 
same locality. 



AN EIGHTH SATELLITE OP 8ATUBN. 

On the 18th of September, while looking out for lapetus,* Mr. Lassell 
perceived two stars near the presumed position of that satellite, which 
differed considerably in brightness, both exactly in the line of the inner 

* The instrument employed by Mr. Lassell is a Newtonian reflector of 24 
inches aperture, equatonally mounted. This magnificent telescopeis entirelY 
of his own making,— speculum, stand, and observatot'^. \X %^«cca \a\«. -^ 
least as powerful as the celebrated refracioraof ¥o>aiSikoN«k«^<^^«ss^Tv^^C^ ^>« 
aad quite as maaagauble. 
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satellite. The imaUer teemed too fiant for I^ietiiB ; but to sfoid vny 
mistake, Mr. Leaaell made a careful diagram of the two, — m wcU with 
respect to Satom as to some fixed stars in the field. On the foUowing 
evening he was astonished to find that bath stars had moved away west- 
ward fh>m the fixed stars to which they had heen referred, and both seemed 
to have accompanied Satom. The brighter star had gone a little north- 
ward, while the £unter, still keeping in the liue of the inner satellites^ 
had got sensibly near to the planet. From these changes ICr. Lasoell 
venr rightly concluded that both were satellites ; the bii|dbter lapetos, 
and the fuuter, which he names Hyperion, a satellite hiUierto nadis- 
covered. To verify this conclusion, he took difierencea of right asoea- 
sion between each of the presumed satellites and a fixed star, when hs 
found that Hyperion moved westward 28.46 in 2h. 86m., and lapetos 
moved ls.27 in Ih. 24m. in the same direction. He also took measorBi 
at an interval of four hours ; which showed that Saturn and 
preserved the same relative position for that time. Finally, he 
taiued beyond doubt that there was no star now in the plaoe occupied hj 
Hyperion on the former evening. 

The weather had been unfavourable since the 19th ; but a good set of 
measures was obtained on the 21st, and two hasty meaaurea wen eaoght 
between clouds on the 22d. The eastern dongation of the new stteUits 
from Saturn was found to be — 

Sept. 18 4' 9(r estimation by comparison of Titan. 
«^ 21 8 S4 
•* aa« 27 

The visibility of the new satelUte is perhi^ intrinsically not so grest 
as that of Mimas : still it is rather easier to sec, on account of its greater 
distance from the planet. 

Mr. Lassell adopts the nomenclatnre for Saturn's satellites proposed 
by Sir John licrschel, who names the seven already discovered, Mimas, 
Euceladus, Tethys, IHone, Rhea, Titan, and lapctus, — bc^nning with 
the innermost. Titan is commonly known as Hnyghens's satellite, and 
is visible in most telescopes. Mimas is so small as to be seen with 
difficulty by Sir John Herschel with a 20-foot reflector, and only under 
favourable circumstacnes. — AiAejiaum, No. 1093. 

By letters from America, it appears that Mr. Bond, of Cambridge, U.S., 
detected the eighth satellite of Saturn so nearly at the same time as Mr. 
Lassell that the steps of the two discoveries run together, and there is no 
priority in either observer as to the first suspicion that the new star was 
a satellite. Mr. Bond had seen it on the 16th ; bat regarded it as acci- 
dental, and did not even then make that " careful*' measure which he 
thought it right to do on the 18th. 

On this satellite our opinion is, that the English ought to say it was 
discovered by Bond and Lassell, — ^the Americans by Lassell and Bond. — 
Athenaum, 1094. 

MAGNmCENT AUBORA IN OCTOBEB. 

TflE Bev. Alfred Weld, B.A., has conmiunicated to the FAilasophieal 
Afa^tmue, No. 223, the details oi l\ic mosX ToajgoSSiwsoX ^vk^^ ^\ kxonn. 
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Borealis known in the north of England, for many yean, as seen at 
the Observatory of Stonyhurst College, near Clithero, on the evening of 
Oct. 18. The phenomenon oommenced at about 6h. 45m. ?.M., and 
shortly after 7 the spectacle was very grand; from N.E. to S.W.the 
whole sky, to the altitude of 30^ to 40°, was filled with sheets and 
streamers of light, all nearly steady (if we except a certain tremoloos 
motion which seemed to animate the whole mass), and chiefly of a 
brilliant crimson hue. 

Between 9h. p.m. and 9h.l5m. p.m. the heavens presented the magni- 
ficent appearance of a mighty fim of crimson light stretching out from 
a Andromedae, and presenting over two- thirds of the heavens, from S.W. 
to E., one unbroken sheet of light, varied only by its difforent shades of 
orinoAon mingled with white, which served to distinguish the rays, and 
the vibratory motion which pervaded it, while waves of paler light shot 
up from time to time with the rapidity of lightnings At this time the 
heavens were divided by a distinct and clearly defined line into two 
portions, the greater part bemg brilliant to the extreme, while the re- 
mainder, though cloudless, appeared so black, that but for the stars which 
shone with great distinctness, it must have been imagined overcast 
with a very heavy cloud ; the rays which formed the boundaiy inclined over 
like the sides of a spherical triangle, whilst those in the more northern 
regions appeared vertical. 

At 9h. 16m. P.M. the splendour of the spectacle reached its height. 
The appearance could no longer be compared to that of a Ceui, but to that 
of a dome of fire; the uniUumined portion of the horizon became 
confined to about one-fourth part of the circle, extending more or 
less between S.S.W. and E. : y Pegasi became enveloped in the light 
which shot southwards from the summit, passing several degrees below 
Saturn, so that in the S.E. not more than a space of about 80*' in alti- 
tude remained dark, while all the rest of the heavens seemed on fire. 
The summit of the dome presented several remarkable changes of ap- 
pearance : at one time the rays met as at a point, with great regukrity ; 
at another there were seen great irregular masses of light gathered round 
it ; and at another there was a distinct circle round the centre, which 
was dark. As the evening advanced, this crown changed its position 
among the stars to a considerable extent, retaining, however,^ the same 
altitude and azimuth as the stars moved westward. After 9h. 80m. p.m. 
the grandeur of the scene diminished, and at lOh. 80m. p.m. the crimson 
colour had disappeared ; still the streamers continued with great vigour 
ill October 19, at Ih. dOm., at which time the observations were discon- 
tinued. On the 19th and 20th, there were also slight exhibitions of 
Aurora. On these days, the magnets at Greenwich Observatory were 
affected. — ^— 

PALL OP A MBTEOIIITE IN BOHEMIA. 

At the recent Meeting of the British Association, the Marquis of 
Northampton read a letter from M. Boguslawski, on the Esll of a Meteo- 
rite, in two pieces, at Brannan, in Bohemia, on the 14th of July^ I84T. 
Another meteorite of hu^r size, but eiafilV^ sjgtmTi\|>Sa.«^'^««waRfc"«s!^ 
chemical jcompoaition, had been dug up, tcooi ikSe^^ ^1\^V ^ss^"*"^ 
See-JjBsgeiL T 
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TRANSIT 07 MEBCUUT ACROSS THE SUN, NOTEMBER 9, 1848. 

The sky doriDg the day was almost free from doad at all places ii 
England, and was partially so in the islands of Jersey and Gnernsey. Tbe 
time of the planet touching the Sun was calculated to be at llh. 2m. a.m. 
and the time it did actually touch the Sun was about llh. 5m. A.M., being 
fully three minutes later than the predicted time. The sun was more 
than usually covered by spots. The black spot oii the sun caused by the 
interposition of the planet was perfectly round, and densely black, exhibit- 
ing a great contrast in its appearance in those respects to the solar spots 
themselves. At Bruges, in West Flanders, Dr. Forster, F.R.S.A., ob- 
served the eclipse of one of the solar spots by the planet, and by this 
means he estimated its circumference to have been 30,000 miles. 

At the meeting of the Royal Astronomical Society, on Friday, Nov. 
10, the Astronomer Royal said that, at the Royal Observatory, Greenwich, 
eight telescopes were in use, the preceding day, devoted to the observa- 
tion of the Transit of Mercury, some of which were used by throwing the 
sun's image on a screen, and thus enabling any number of observers to 
view the phenomena ; and that with one of the telescopes thus used the 
image of the planet was distorted on its entering on the sun, but that it 
was seen perfectly round by all the other telescopes. — Mr. Giauher, «• 
the Illuitrated London Newt, No. 344. 

Mr. J. F. Miller, in an account of the phenomena as seen at White- 
haven, and communicated to the above Journal, viewed the transit by 
aid of a heliometer, with eye-pieces with powers of 230 and 300 : with 
these powers the planet presented a sharply defined jet black circular disc, 
10 seconds in diameter, and apparently about the size of a shilling, or 
that of a " spade-ace" guinea. Probably there never was a transit seen 
under more favourable atmospheric conditions, since the planet was dis- 
tinctly visible from the moment of appulse till within a minute or two of 
the sun's disappearance below the visible horizon of this station to the 
W.S.W., which is very slightly elevated above the sea-level. 

This propitious state of the elements was the more welcome as it was 
wholly unlooked for, since large snow-flakes descended throughout the 
whole of the previous evening. The temperature, which was low for the 
season, only varied 3° during the period of the transit. At 11 a.m. the 
reading of the thermometer was 32° 5', and at 3 p.m. it was 34° 5' — the 
maximum for the day being 35° 5'. The barometer reading increased 
more than ^ inch during the previous night, but it continued nearly 
stationary throughout the day at 30 24 inches. The temperature of 
the dew point varied from 26° to 30°, being from 6° 5' to 4° 5' below 
that of the air. 

Mercury was first seen crossing the solar disc by Gassendi, on the 6th 
of November, 1631. Schakerlaws made a voyage in 1651 to Surat, pur- 
posely to see one there ; and that of the 8th of November, 1802, was 
seen by Lalande. A transit occurred on the 5th of May, 1832 ; but 
mists and clouds nearly prevented the phenomenon's being seen at all. 
The last one took place on the 8th of May, 1845 ; and there will not be 
another until the morning of the 1 2th of November, 1861. 
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FALL 01 RAIN iir thi Tbab 18«8. 
{Fnm Mr. QlaUka** M^eorologieal TaNeg,) 

The most remarkable meteorolofi^ical phenomenon of tlie year 1848 was flie 
fiUl of Rain, which exceeded the areragB by aboot one-third at moat phK«^ 
and fell on a greater nomber of days than usuaL At some places the amoonti 
were one-frarth Uifer than usnaL At Greenwich it was 31-9 inches ; in IM, 
it was SS*8 in. ; in 1842, it was 93*6 ; in 1848, it was 94*5 in. ; in 1844, it wn 
35 in. ; in 1845. it was 93*8 in. ; in 1846, it was 35*8 ; and in 1847, it was 17*6 hL 
The mean of these valaes is 34*4; so that the excess of the nil of rain tlrii 
year orer the ayeraffe flrom the seven preceding years, is 7*5 inches. 

At Helston, it feu on 310 days, and the amount was 44*8 in. ; at Fafanootk. 
on 306 days, and the amount was 47*4 in. j at Truro, 51'6 fell on 203 days; 
at Torquay, 40-3 in. fell on 302 days; at Bxeter, 86*3 in. fell on 199 days; at 
Chichester, 88*3in. liBU; at Beckington, 48*1 fell on 319 days; at Latimer, 
88*5 in. Hell on 310 days ; at Aylesbury, S4'7 ftU on 178 days ; at Cardington, 
81*8 in. fell on 196 days; at Derby, 40*3 itil on 314 dap; at Highfidd Houses 
86*3 in. feu on 349 days; at Livenwol, 80*8 fell on 304 days ; at SConyfaurst, 
65*9 in. fell on 384 days: at Durnam, 37*7 fell on 171 days; at Newcastle 
85*7 in. on 150 days ; at WhitdiaTen, 48 in. on 108 days. 

The fan at Be<^iiigton, in 1846, was, 34*9 inches on 184 days ; in 1846, it 
was 83*8 inches; in 1847, it was 38*7 inches. 

At St. John's Wood, London, the fell, in 1848, exceeded the average M 
from 10 years by 5 inches. 

At Aylesbury, the amount exceeded the average fen flrom 6 years by 91S in. 

At Bmpingfaam, the fell was 80*4, exceeding any iUl since 1880. 

At Deniy, the faU exceeded the average from the 4 preceding years by 
10 inchesj^md by 13 inches that of the average from 30 years. 

At Leeds, the feu was 87*9 in. it having felten on 944 days; in the year 1816, 
it fell on 174 days, and the amount was 38*4 inches. 

At Hereford, the average fell is 80 indies ; in the year 1848, it exceeded 
46 inches. 

At different times, during the year, there were frequent and lonjg-oontinued 
fells of rain. There were many exhibitions of the Aurora Borealis. 



07 PERSONS EMINENT IN SCIENCE OR ART. 1848. 



Berzelius, the celebrated Swedish chemist : as a skilful manipulator, he 
has had few equals in the history of Chemistry. (See Athenaum^ 
No. 1087.) 

Br. Wainwright, Professor of Chemistry and Medicine in the Medical 
College of New York. 

Mr. Dayid Buchanan, of Glasgow, contributor of geographical articles 
to the UncyclopacUa Brilanniea, 

Sir James Annesley, the eminent surgeon. 

Adrian Balbi, the geographer. 

Sir Samuel Rush Metrick, well known by hia work on Ancient 
Armour. 

-Rr. Russell, author of several \)ooW% ol Twit\&. 
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Sib John Babrow, Bart., traveller in Southern Africa, China, &c., and 
a popular writer. 

Sib Cobnwallis Habbis, traveller in Southern Africa, Ethiopia, &c. 

John Le Capelain, of Jersey, a clever painter in water-colours. 

The YlCOMTE D£ Chateaijbbiand. 

Mr. Samuel Coopeb, the eminent surgeon. 

Francois Cbameb, musician. 

M. Dabtois, " the patriarch of the art of chasing." 

Dieftenbach, the great surgeon. 

Thouas Gbay, " the Railway Pioneer," contemporary with the late 
George Stephenson. 

Ghables Heath, line engraver. 

HoMONAiBE DE Hell, while on a scientific mission from the French 
government to Persia. 

Caboline Luobetia Hebschel, the celehrated astronomer. 

John Jackson, the well-known engraver on wood. 

SiB Thomas Dick Landeb, known by his account of " The Morayshire 
Floods." 

Mrs. LowBY, the mineralogist. 

Henbt Halle Sewabd, architect. 

Chables Dteb, architect (Bristol). 

WiLUAM Nixon, architect. 

6. F. RiCHABDSON, writer on Geology. 

6. F. RuxTON, an acute writer on Geography and Ethnology. 

Gabl Johan Schonuebb, Swedish entomologist. 

ScHWANTHALEB, the celebrated Bavarian sculptor. 

Geoboe Stephenson : — 

" The author of the Railway System, the first great practical im« 
prover of the locomotive steam-engine, the inventor (cotempora- 
neously with Davy) of the safety-lamp, and a man who displayed 
a vigorous and original genius in everytiiing which he undertook." 

Jthenaum, No. 1056. 
Dr. William Twining, a friend of " cretin civilization.' 

James Watt, of the firm of Boulton and Watt. 

Thomas Welsh, musical professor. 

Andbew Wilson, landscape painter. 

M. Vatout, member of the French Academy. 

Sebaphim Vijegeb, celebrated Flemish artist. 

J. W. Wbight, water-colour painter. 
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AoATBy Artificial Ck>1oiira in, 251. 

Air, Impure, Analysis of, 173. 

Air, RMistance of, to Ftendohims, 
117. 

Air and Water of Towns, 174. . 

Alabaster Sculpture, to bnag out, 1Q2. 

Alkali in Coal, 237. 

Alpine Plants, 212. 

American Patent Case, 69. 

Anastatic Printing, 100. 

Aneroid Barometer, the, 115. 

Animal Species, Geographical Distri- 
bution of, 188. 

Animal Torpidity, on, 192. 

Animals, Vertebrate, Molluscous, &c. 
Number of, 188. 

Annular Steam-eng^es, 36. 

Apallachian Strata, Foldings in, 223. 

Architects' and Builders' Patent 
Square, 64. 

Argonaut, New Species of, 219. 

Arsenic in Sulphuric Acid, 178. 

Astronomers, Honours to, 272. 

Atmosphere, Constitution of the, 172. 

Atmospheric Arch at Brazil, 271. 

Atmospheric Disturbances, 116. 

Atmospheric Pile-driving Machine, 
12. 

Atmospheric Waves, Birt's Report 
on. 111. 

Australia, Geology of, 253. 

Aurora, Magnificent, 276, 278. 

Australia, Mines of, 241. 

Axle-grease for Railway Carriages, 88. 

Bakerian Lecture, the, 166. 

Ball's New Treatise on Tea, 215. 

Barometer, the New French, 115. 

Battery, the Maynooth, 155. 

Bell-hanging, Improvements in, 60. 

Berkeley's Theory of Vision, 127. 

Birds, large and extinct, of New Zea- 
land, 196. 

Blood and Nerves, examined with the 
Microscope, 190. 

Blood, Red Corpuscles of the, 178. 

Boiler Explosions, Hints on, 46. 

Botany, Cfurious Facts in, 207. 

Boulders, lYnn sport of. 222. 

Bov? -string Girders, Wrought-iron, 
for Jbndges, 25, 



Brass Letters on Glass, 97. 
Brewster, Sir David, on* Vision. 197. 
Brickmaking, New Machinery ror,6J. 
Bridge, Foot Suspension, at Sbadwell, 

110. 
Bridge, Malleable Iron Lever, 13. 
Bridge, Natural, in Illinois, 226. 
Bridge, Suspension, FaU of, 14. 
Bridge, Suspension, at Niagara FtiOls, 

14. 
** Britannia'* TabnUur Bridge, 5. 
British Isles, New Hydrographic Map 

of, 229. 
Bronzing Metals, New Method of, 74. 
Brownrihe colour, 146. 
Burra-Burra Copper Mines, 941. 
Caen, Stone Quarries of, 64. 
California, Gold in, 259. 
Capillary Attraction, Experiment on, 

166. 
Carbon, Properties of, 172. 
Carbonate of Manganese in Ireland, 

Carbonic Acid Gas on Plants m 

Glazed Cases, 206. 
Carpet Manufacture in America, 101. 
Catamaran, the, 39. 
Cement, New American, 68. 
Cephalopoda in the Oxford Clay, 949. 
Cesspools of the Metropolis, 79. . 
Chain Cables, Machine for Testing, 

57. 
Chat Moss, Drainage of, 224. 
Chemistry applied to Geological Re- 

search, 255. 
Chemist ry of the Sea, 258. 
Cherry-laurel, and Bitter Almond 

Waters, on, 177. 
Chimpanzees, Skulls of, 193. 
Chinese Junk at Blackwall, 10. 
Chloride of Gold, as Test of Organic 

Matter in Water, 175. 
Chloroform, Eflfect of, on Sensitive 

Plants 182. 
Chloroform, Prof. Brande on, 180. 
Chloroform, Rival to, 181. 
Chronometers, Improvement of, 15. 
Circular Sawing, on, 56. 
Clocks and Watches, Curious, 61. 
Coa\. m limedc&t 237. 
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Coal, Australian, 238. 

Coal in Labuan, 238. 

Coal in Vancouver's Island, 239. 

Coal Field, the South Wales, 239. 

Coal-g:as Blow-pipe, Universal, 82. 

Coke is Crystletular Diamond, 2i8. 

Combustion, Hunt's Improvements 

in, 81. 
Combustion of Water with Fuel, 82. 
Compresses in Iron Steamers, 120. 
Compressed Air Locomotive on Com - 

mon Roads, 31. 
Conservatory, the, at Chatsworth, 

106. 
Cormorant, Fishing with. 197. 
Cotton, American, m India, 210. 
Creatine, Preparation of, 187. 
Crystallization in the Dry Way, 136. 
Crystals, Pseudomorphous, 249. 
Currents, Transporting Power of, 221. 
Cutting Property of Coke, 98. 
Cylinder Cutting:, remarkable, 77. 
Cypress Basins of Louisiana and the 

Mississippi, 225. 
Dead Sea, Phenomena of the, 229. 
Dee Viaduct, the gjeat, 27. 
Delugfe, the, Dr. Chalmers on, 267. 
Diamond, the Koh-i-noor, 244. 
Diamond, Oxidation of the, 168. 
Diamontoide found in Russia, 244. 
Diluvial Scratches near Edinburgh, 

221. 
Dimagnetism, Prof. Plucker on, 148. 
Drainage of Land by Steam Power, 

60. 
Draining, Martin's Improved, 54. 
Dyeing, on, 90. 
Ebony Plant, the, 215. 
Ebullition, Remarkable Experiments 

iU; 167. 
Echmus and Asterias, Agassiz on, 

197. 
Eclipse, Lunar, 269. 
Electric and Chemical Phenomena, 

Relation of, 149. 
Electric Copying Telegraph, Bake- 

well's 162. 
Electric'piuid, Gravitation of, 148. 
Electric Fluid, Motion of, along Con- 
ductors, 148. 
Electric Ijght, Staite's Patent, 163. 
Electric Telegraphs, Barlow and 

Foster's Patent, 159. 
Electric Telegraph, Central Office iu 

London. 160. 
Electric Telegraph in Meteorological 

Research 134 
Electric Telegraph, Subaqueous, 159. 
Electricity developed by Chemical 

Action, 165. 
Electricity, Firing Shells by, 162. 
Electricity of Mineral Lodes, 152. . 
Electric BroDziDg Metals, 157. \ 



Electro-magnetic Induction, 165. 

Electro-magnetic Motive Power, 152. 

Electro-magnetic Railway Signals, 28. 

Electrotype Process, Enormous, 157. 

Electrotvping Daguerreotype, Advan- 
tage of, 157. 

Elephant shot at Liverpool, 193. 

Enamel, Ancient and Modem, 94. 

Faraday on Artificial Stones, 66. 

Faraday on Electrical Insulation by 
Gutta Percha, 153. 

File-making by Machinery, 58. 

Fire-escapes in the Country, 101. 

Fires, to Extinguish, 80. 

Fire-proof Construction, 18. 

Floras, Fossil and Living, Analogy of, 

^o2. 

Forests of the Indian Archipehigo, 
208. *- -6 > 

Fossil Bones of Large Birds of New 
Zealand, 234. 

Fossil Fish of the Carboniferous Pe- 
riod, 249. 

Fossil Foot-prints in America, 236. 

Fossil Remains in South Wales, 232. 

Fossil Sepia, 234. 

Fossil Tree, Large. 235. 

Fossils of Anthracite, 237. 

Fowls, Food of, 197. 

Franklin, Dufay, and Ampere, Objec- 
tion to their Theories, 150. 

Franklin's Electrifying Machine, J51. 

Fremy, M., on the Ripening of Fruits, 
212. 

Friction Hammer, Jones's, 48. 

Frigate-bird. Specimen of, 195. 

Fri^rific Mixture, 177. 

Fruits, on the Ripening of, 212. 

Galvanized Iron, 72. 

Galvanic Currents in the Blood, 123. 

Gas, Economy in, 84. 

Gas Explosion, Cause of, 171. 

Gas, New Hydro-carbon, 171. 

Gas, New Patent, 84. 

Gas Statistics, 85. 

Gases from Blast Furnaces, Heating 
by, 83. * 

Gases, Passage of, through one ano- 
ther, 149. 

Gases, Spontaneous, 83. 

Gas-lightiDg, Dr. Fyfe on, 8. 

Gas-light Monitor, 85. 

Gas-meter, Enormous, 85. 

Gelatinous Compounds,Stevens's,108. 

Geological Action of the Tides, 266. 

Geology of Oporto, 263. 

Geolo^ of South Wales, 227. 

Germination of Lower Plants, 214. 

Glacial Theory not abandoned by 
Agas6iz,220. 

Glaciers, Dirtbands on, 265. 

Glaciera otXYi«¥V.vu\ti^K^v*iQ^« 
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Glaciers, the Swiss, 266. 

Glass Manafscture, Curiosities oU 96. 

Glass Weifl^bts, Venetian, 96. 

Gold in Brazil, 24S. 

Gold in California, 359. 

Gold in Canada, 243. 

G«ld in England, 241. 

Gold Mines in ^Hcklow, 260. 

Gold, new mode of Extracting, 73. 

Gold, where found, 262. 

Grotto at Triebich, near Trieste, 251. 

Gunpowder, Invention ol^ 62, 86. 

Gunpowder Waggons, 59. 

Gutta Percha, to coat Wire with, 155. 

Gutta Percha, Composition of, 87, 

Gutta Percha for Electrical Insola- 
tion, 153. 

Gutta Percha Speaking Tubes, 87. 

Gutta Percha Tree, 209. 

Gypsum, how to Harden, 68* 

Harbour of Refuge, 45. 

Harradine's Patent Portable Bureau, 
18. 

HerscheL Sir John, on Magnetism 
and Polarized Light, 121. 

Heligoland, present and former Ex- 
tent of, 230. 

Horn. Substitute for, 101. 

Horology, lecture on, 60. 

House Moved at Ipswich, 54. 

House-painting, on, 93. 

Hydraulic Engines, Armstrong's, 49. 

Hydraulic Pressure Engines, on, 48. 

Hydrogen, passage of, through Solid 
Bodies, 183. 

Hydrographic Map, New, of the Bri- 
tish isles, 228. 

Hydrometer, Marine, Use of, 114. 

Hyponitrite of Silver, formation of, 
179. 

Iceland, Pseudo-volcanic Phenomena 
of, 247. 

Ideal Colours, Hunderptfund, on, 145. 

Iguattodon, Dr. Mantell, on, 232. 

India-rubber-Shoes, manufacture of, 
210. 

Insulating Pipes, Whishaw's, 77. 

Instinct of Vegetables, 207. 

Interference of Light, New cause of, 
124. 

Iron Ore disovered in Borneo, 242. 

Iron, Steel, and Sheet Iron, to Weld, 
73. 

Jalap-plant, the, 211. 

Junk from China described, 10. 

Kangaroo, the Tree, 194. 

Kiang, or Wild Horse, the, 195. 

** Knowledge is Power," 162. 

Land, Drainage of, by Steam Power, 
50. 

Land-shells of the Pacific, 230. 

Lapis-lazuli and Mica, on, 245. 



Leather, Ornamental, 98. 

Light, Decomposition of, bytiieBy^ 

140. 
Light, Phosphorescent^ 183. 
Light and Heat, Identity of, 129. 
Light preventing Chemical Action, 

183. 
light producing Chemical Action, 

129. 
Light Houses, Improvements in, 10. 
Lightning, Cause of, 131. 
Lincoln and Cambridge, Drainage o( 

61. 
Lithography, Progress of, 99. 
Llama and Alpaca, Acclimatization of 

194. 
Lochaber, Parallel Roads ofL 252. 
Locks, Rotary, De la Fons's Patent, 

59. 
Locomotive Engines, Balancing the 

Wheels of, 30. 
London, New Survey of, 16. 
Lucemaria, Ocelli of, 197. 
Lunar Orbit, 270. 
Lunar Rambow, 270. 
Madders, Colouring MatterB ot, 

91, 179. 
Magnetic Action, New, 119. 
Magnetic Experiments in Iron Steam- 
vessels, "Bloodhound" and *<Fli^ 

to," 120. 
Magnetism and Qiemical Action, Mr. 

Hunt on, 121. 
Magnetism, Influence of, on Polarised 

Light, 121. 
Marble Veneering on Slaty Paint, 103. 
Maynooth Battery, the, 156. 
Mechanism, New Element of, 54. 
Melon Wine, 104. 
Mercury, transit of, across the Sun, 

280. 
Metal's in the Human Blood, 13S. 
Metals, Li()uid, for Cleaning, 75. 
Metalliferous Deposits, Discovery of, 

240. 
Metallurgic Processes, Chemistry ot, 

170. 
Meteors, luminous, 273. 
Meteoric Stones, Origin of, 272. 
Meteorological Summary of 1848, 28L 
Meteorological Observation, correc- 
tion of, 268. 
Mineral, New, useful in the Arts, 77. 
Mines in Australia, 241. 
Model of the Tabernacle, 107. 
Mollusca boring into Rocks, 227. 
Money by Railway, Transmission of, 

30. 
Mosaic Art, present state of, 21. 
Motion, Rapid, of the Observer on 

Sound, 136. 
I Mud-SUde in Malta, 224. 



Niphtb* ^nr nnr AltTetoD, 14T. 
Nlpbtlu, Vuieria of, 86. 
Needlework, ExtnordiniTT, lOS. 
Nerves u > Homologkal ChuKter, 

IDt. 
New Zeatasd, tSgintic BMb of, llH, 

as*. 

Niacin Suipaniion Bridge, U. 
Nile, Rise o/tbe, in lSt8, ISO. 
Nile, White, Coune (^ IH. 
Obituary of Emioeat Penoiu in IBta. 

tSD. 
Oil-Punting, New Syilem of, 144. 

" '- "—fogy uf. 263. 

LcEns, Prof. 0«eu on, 1». 
orJCHl Error corrected, 190. 
\j-ca, ftof. on the Qrer""~ " ' 

Oiide ofZinCiRochii'i 

Oione in the Atmosphere, ITS. 
Flint, New Wliite.Vl. 
Psrallel Ro»d« of Loch«ber, MJ. 
Pkvne-i Fire-proofing for Wood, BS. 
Fen, Americu OolZ IDS. 
Perlbidi'i Proceu fOr Unltlnc Iron. 

TS. 
PLoBpbUeor Udm Bedi, poBlUon or, 

316. 
Fhoepbate of Lime in the Iile of 



Oporto. Geolo 
Omithor- — ■ 



Retina, Lamlnoiu 9peclni on the, IBI. 
Retina, Vlaiwl Imprewioa upon, 141. 
Rhone Buin, Rocki in, HO. 
Ripening of Fmita, 311. 
airer^ nOI and Velodly of, M. 
Rocka, Decompoaitian of, oafi. 
" — '■'t, Expanding, CD. 

Teleacatie, preunt condition 

e, Etehlb, 01 

lui .. . . 



or, ITB. 




n,depUiM', at different tOtilndes, 

IT. 

a, depth of, ii 



Sea-Se^ntan EnaliouurlaT 

eedi, Viuii^ of, 306. 

ewera of tlie City of Londoc 

hl|B' Bottoma, Coating of. 12. 
liin.bu]lding on the Wave principle, 

ShooUng Btan, Sir -3. W. Lnbhock 

' -i!ngSuri,lT4. 

'"- ■ red rower-ioom, 7 1. 

Plants and Anbnllf 

of, 1«. 



tie, improied Power-loom, Tl. 
er, Eitrw 



Silia Lead, 1 
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, Norwegian, aM. 

SilTering GHa«, New Method of, 98. 

" Singiug Sheila" in Ceylon, 198. 

" innd and Electricity, TranamiaslDB 

of. IW. 
Solar Spot, remarkable, 268. 

Spheroidal" Steam', on, 168. 
ginning Material, ^few, Tl. 
plittjng Paper. lOS. . 
[lontaneont Comtioation, Km at 

[|o«re, the Patent, 64. 



aieam-engine. Forgotten oi 
Sleam.engine, Eotary, 34. 
Steam-englnet, Navu, U. 
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Steam-flrinte, BiuiiAii, « Vladimir," 

45. 
Steam Hammer, Oondie>i Patent, 47. 
Steam Nayigataon introduced in 

Aiutria, S7. 
Steam Navigation in the Indian Seat, 

80. 
Steam Ploagh, Oibome's, 9S. 
Steam-ihip Building, Improrementi 

in, 40. 
Steam-sbip. <* Diapatch." 86. 
Steamers, Americim, 88. 
Stone, BackwelI*B Artificial, 66. 
Stone Qoarrie* of Caen. 64. 
Stone, Ransome'fl Artificial, 66. 
Submarine Foondations, Mitchell's, 

109. 
Subterranean Fire near Botherhvm, 

246. 
Sulphuric Acid added to Wines, 176. 
Suspension Bridge at Niagara, 14. 
Tanning Process, Lynder*s Fatent,90. 
Tea, Chemical Analysis of, 170. 
Tea, Cultivation of, in China, 215. 
Tea-planting in* India, 217.: 
Telegraphic CommnniOKtion, Mr. 

Whisnaw on, 62. 
Temperature, inilnence of, 189. 
Thermometer, New Self-registering, 

133. 
Tide, Remarkable, 114. 
Tides of the Irish and English Chan- 
nels, 188. 
Tides, Geological Action of, 266. 
Time-ball, Regulated, 32. 
Time-Signals for Railway Stations, 

28. 
** Times" New Printing Machine, 6, 
Tin in the Malay Peninsula, 240. 
Torpidity of Animals, 192. 



Towns, Air and Wate-t* ot, 174. 

Trigonometrical New Survey of Lon- 
don, 16. 

Tubing, Improvements in, 18. 

Vapour Engine, 82. 

Veretable Kimrdom Changes^ and 
Geolok>gical Epochs, 231. 

Velocentimeten the, 24. 

Ventilation in Collieries, 80. 

Ventilometer,the, 17, 

Vesuvius, Eruption of, 346. 

VinegarSj and their Analyses, 89. 

Vision, singular Irreguhuity of, 140. 

Vision of Distances, 142. 

Volcano, a new one, 245. 

Volcanoes, Benefit of, 122. 

Volcanoes, Chemical Theory of, 265. 

Volcanoes of the Indian Archipelago, 
264. 

Watchman's Oock, 19. 

Waves, Velocity and Ueigrht of, 112. 

Wax, Chemical Nature o^l 79. 

Wedgewood's Desk Clip, 106. 

Wheatstone, Prof, his Polar Clock, 
196. 

White Nile, Courses of the, 254. 

Whitening BrusKcls Lace, 180. 

Wicklow, Geology of, 261. 

Wickkm, Gold Mines in, 260. 

WiUow Wren, the, 195. 

Wine Press, New, 70. 

Wire, to coat with Gutta Percha, 155. 

Wood, Drying of, by Steam, 69. 

Wood, French Method of Preserving, 
69. 

Wood, to preserve ftrom Fire, 68. 

Zinc Works of Stollberg, 78. 

Zoological Notation proposed by 
Prof. Owen, 218. 



THE END. 



Wilson and OgUry , 51 , SViiimet SXmX. %uo^\a5\,\*iu^«i. 



WRITING, BOOK-KEEPING, 

Persons of any age, however bad their Writing, may, at a trifling 
outlay, in Eight to Twelve Easy Lessons, acquire permanently an 
elegant and flowing style of Penmanship, adapted either to professional 
pursuits or private correspondence. 

BOOK-KEEPING, as practised in the Government, Banking, and 
Merchants' Offices. 

ARITHMETIC, SHORT-HAND, (kc. 




" A practical, scientific, and really philosophic method." 

Colonial Review. 

" Mr. Smart has reduced penmanship to a science." — Polytechnic Jour. 

" A ready and elegant style of penmanship." — Post Magazine. 

" Calculated to work miracles in penmanship." — Era. 

" A correct and approved mode of instruction." — Mag. of Science. 

" Mr. Smart has great tact in instructing and improving his pupils." 

London Mercantile Journal. 

" Founded on philosophic principles." — School of Arts. 

" A vast improvement upon any former system." 

London Journal of Commerce. 

" We advise all bad writers to apply to Mr. Smart." — Evening Star. 

" Not only a graceful and easy, hut an endnring style of penmanship." 

IHend of India. 



FOR TElUfS, PROSPECTUSES, &C. APPLY TO 

MR. SMART, 

AT THE INSTITUTION, 

7, Neti; Street, King Street ^ Co vent Garden. 



¥SAtt-BOOK or af BTOftV. 

Now ready, in foolscap 8vo. price 6s. 

HISTORY OF THE YEAR 1848= 

A Narrative of the varioas Events which have distingnished the by-gone 

Year. 

By Walter K. Kelly, Author of" History of the French Revolution 

in 1848." 



^JH 



P: 



Now ready, in post 8fo. with a Map of the Gold Districts, 

FOUR MONTHS 

AMONG THE GOLD-FINDERS 

IN ALTA CALIFORNIA. 

Being the Diary of an Expedition from San Francisco to the Gold 
Districts. By J. Tyrwhitt Brooks, M. D. 



D. BOGUE, 86, FLEET STREET. 



J^ lao^al lEctters patent. 



PLANTAGENET GUARD RAZOR. 

Tliis Guard Razor eflfectually removes the Beard without the possibility 
of Cutting the Skin. Gentlemen are invited to inspect the invention at 
the Depot of the Patentees, 140, STRAND (first floor), between Somerset 
House and Waterloo Bridge. 

" To all men a source of comfort." — Morning Herald. " Among the 
most valuable discoveries of modem times." — Morning Post. "This 
Guarded Razor is really a splendid invention." — Lancet. " It not merely 
justifies its title by the protection it afibrds the skin, but it offers an in- 
fallible impediment to the injuries resulting from carelessly handling a 
razor." — United Service Gazette. *' An admirably contrived and won- 
derfully safe instrument ; a perfect paragon of a shaving tool." — John 
Buii. 

* 45* DescripWve ^«£^cvi\«i% %eoX. ^%\. Vk&. 



YDRAI^LICS AND MECHANICS. 



^s^«i«^«>^-^vrv«N,r w^ 



Just Publisbed, 
A NEW EDITION, 

l?rice 18s. cloth, in a large 8vo. volume (pp. 600) embellished with 300 

Engrayiags on Wood, 

DESCRIPTIVE AND HISTORICAL ACCOUNT OF 

HYDRAULIC AND OTHER MACHINES 

FOB 

RAISING WATER, 

ANCIENT AND MODERN; 

INCLUDING THE 

PROGRESSIVE DEVELOPMENT OF THE STEAM ENGINE. 



BY THOMAS EWBANK. 



From the " Athenaeum." 

'* It is indeed a comrresseJ Library. On the subjects here treated 
tomes have multiplied to an amazing extent. Their essence is given in 
this volume. In short, it is such a work of labour and original research 
as we rarely see. It is an acceptable contribution to the literature of 
mechanical science and practic ^1 engineering. It is a work which every 
mechanic or inventor ought often to consult." 

From "The Surveyor, Engineer, and Architect." 

"The mass of information it contains is unusually great, and the 
immense variety of machines which it describes are illustrated by about 
300 engravings. It is capable of saving ir^nite trouble to inventors by 
putting them in possession of all that has been done in the way of 
hydraulic invention, and thus the pains may often be saved of inventing 
over again what has already been discovered and applied." 



D. BOGUE, T^LEET ^^IKS.^^. 



ANNUAL OF SCIENTIFIC DISCOVERY. 



On February 1st, in a handsome Volnme, price Ss. doth, 

THE YEAK-BOOK OF FACTS 

IN 

SCIENCE AND ART, 

XZHIBRIMO THa 

MOST IMPORTANT DISCOVERIES AND IMPROVEMENTS 

Of the Tear 1848, 

IN 



MECHANICAL and USEFUL ARTS. 
NATURAL PHILOSOPHY. 
ELECTRICAL SCIENCE. 
CHEMICAL SCIENCE. 
ZOOLOGY AND BOTANY. 



GEOLOGY AND METEOROLOGY. 
ASTRONOMICAL and 

METEOROLOGICAL SCIENCE. 
GEOGRAPHICAL DISCOVERY. 



By JOHN TIMES, 

Eatw of " The Arcana ofSctenee,** '* Popular Errors Explained,** ^e. 

This work is published Annually, and comprises a complete and con- 
densed view of the Progress of Discovery in every branch of Science and 
Art : being, in fact, the spirit of the Scientific Journals of the year syste- 
matically arranged so as to present at one view all the new discoveries 
and improved processes of the by-gone year. Each volume is embel- 
lished with a Frontispiece. 

Annexed are a few of the critical opinions *. — 

"A condensed record of scientific discovery during the past year, ably and 
bonestly compiled.**— Athenaum, 

" It is diligently compiled, and, with a good Index, will serve for reference 
an most of the new subjects of interest in the arts and sciences." 

Literary Gazette. 
" Very useful and instructive."— JRat/way Magazine. 

" A really useful and careful volume of facts, well compiled." 

TaWt Magazine. 
"The 'Year-book of Facts' is one of those laborious productions of patieat 
industry for which aU classes of readers are bound to be n*atefuL" 

Monthly Chronicle. 
" To no manual of the progress of science can we with more Justice recom- 
mend our readers than this well-digested compilation." 

Railwajf Magazine. 
" A oseftil, well-compiled, and well-condensed little volume."— ^IMffMntw. 



I/ONDON : D. BOGUE, 86, FLEET STREET, 

AKB ILL BOO^WliL&^S. 
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